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ONE OF THREE VALVES CONSTRUCTED TO CONTROL THE WATER THAT DRIVES HYDRAULIC TURBINES OF 
12,000 HORSE-POWER EACH AT NIAGARA FALLS. —[See page 222.] 
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this journal is to record accurately 


The purpose af 


terms, the world’s progres” in seu ntific 


and in simple 
knowledge and industrial achievement. It seeks to 
present this information in a form so readable and 
readily understood, as to set forth and ¢ mphasize the 


charm and fascination of science. 


mherent 


The Panama Canal Must Be Fortified 


iy the 
the nearest territory of the United States, and 


Isthmus of Panama, far removed from 


surrounded by turbulent governments whose 


perpetual ferment may cause them to break into hos 


tilities at very short notice, inaccessible except over 


lengthy routes by sea, there is being created at a 
cost of nearly four hundred million dollars, a prop 
erty, the Panama Canal, whose completion, it is 
haped will greatly stimulate the oversea trade of 
this country and the building of an adequate deep 
sea merchant marine, and at the same time greatly 
increase the strategic value of our navy. 


lt is a peculiar characteristic of this great enter 


that, 


its works and the long vears that have been needed 


prise in spite of the stupentious character of 


for its construction, if it were left in an undefended 


condition it would be capable of quick destruction, 


or at least of such effective disablement as to be ren 
dered useless for an undetermined but very consid 
erable length of time. 

Common sense and far-sighted prudence demand 


th at, hav ing cre ate d this ny tluabl prope rty, its own 


should take measures to ensure its permanence 
ittack ; and it is the 
ind Navy Ds 


pertments, that the most effectual way to protect th 


can il 


ers 
and protect it against destructive 
unanimous opinion of both our Army 


1 powerful system of 
Pacific 


During the past few months, 


would be to construct 


forts commanding the entrances both on the 
ind Atlantic 


s been said and written by laymen 


terminals 
much ha ind by 
propriety ot so 


latter is 


1 very few military men, against the 
defending the Notable 


u mong the 
value of 


a retired admiral, the whose professional 


1 


} 
woud 


os the 


pinien seem to be decreasing in the exact 


proportion demand for his services as a maga 


zine writer is on the increase. It has been urged, 
first, that to build defences at the canal would do 
violence te that policy of neutralizing the canal to 
which the United States is committed, inasmuch as 


our government would thereby assume a menacing 


attitude to the 


1 
make use of it; 


und hostils foreign nations that might 


} 


wish to second, that fixed defences 


it the entrances would not ensure the safety of the 


whole 50-mile length of the canal, which, at any 

point, would be liable to attack by land forces; third, 

that, sinee the canal has been built largely for mili 

tary purposes, it is the province of the navy to de 

fend the same by stationing its warships at either 
] 


It is not the of this journal to go into 
ispects of the 
that the right of the 


works, if it should so desire, 


province 
question, ind it is suf 


United States to 


to state 


build defensive is clearly 


reco d by treaty, and that the leading naval and 
tar rye prt in Europe seem to be igreed that 

‘ ot onl: e the right, but that it is iltogether 
xpecdient ) feguard tl property by suitable for 

titi ns , . these works would be of a 
ur ) | t 7 n ictivelv offensive 

ch ct t obl gations might 
| t t canal from 

} ] 1 nations 
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f the earth, there are too many governments, pos 
sessed of fleets of no inconsiderable power, whose 
state of advancement in what might be called the 
ethical side of human civilization is not such as to 
make it sure that, in cases of extreme provocation, 
they would hesitate to seize the canal for the sake 
if obtaining some strong strategic position in a criti 
| phase of hostilities 
\s to the claim that permanent defences would not 
re the ntegrit) of the whole stretch of the canal. 
it must be berne in mind that the scheme of defence 
nt pilates, not mere ly the mounting ol high pow 
guns at the entrance channels, but the placing 
garrisons tor the itrol and protection of 
whole stretch of th® canal from shore to shore. 
\s to the contention that the proper way to defend 


the waterway is to station warships at either end, it 


s sufficient to state that the value of a fleet of war 
ships lies largely in its mobility, and that the policy 


ot tyvir 1 certain number of our ships to some partic 


ig 
ular point, and keeping them permanently stationed 
there, is to rob them of the greater part of their value. 
It was recently pointed out by Admiral Dewey that 


guns mounted on board ship are on a sinkable, un- 


steady platform; that their protection is limited; 
and that the range-finding devices on board a ship 
have a very limited range of accuracy. Guns 


mounted on shore, on the other hand, are placed on 
an unsinkable and steady platform; and being pro 
vided with widely separated range-finding apparatus 
of extraordinary accuracy, they are, gun for gun, of 
very much greater value than those mounted on board 
ship. If our fleet were being transferred, say from 
the Pacific to the Atlantic, on emerging from the At- 
lantic entrance, it would be at a serious dis 
idvantage that entrance 
tile fleet, so drawn up that it could concentrate its 


Con 


very 
were commanded by a hos- 
fire upon each ship as it passed into the open. 
ditions at the Atlantic are that, on 
both sides of Limon Bay, there are excellent sites 
The 


line joining these sites is 3,000 yards in front of the 


terminus such 


for forts well advanced on outlying points. 


where the canal reaches a low-water 


depth sufficient for battleships. 


point prism 


Powerful forts at 
these two points would suffice to keep a hostile fleet 
ten to twelve thousand vards distant from the canal 
entrance ; and, under their protection, our ships could 
emerge and form in line of battle, before moving out 
to engage the Similar points of vantage are 
presented at the Pacific terminus of the canal by cer- 


tain outlying islands that would admirably command 


enemy. 


the approaches. 

‘The general board,” says Admiral Dewey, ‘‘con- 
siders the prime object of fortifications at the Canal 
Zone is to prevent its occupation by an enemy, and 
by their existence to enable the fleet, free from so 
licitude safety of the canal, to pursue its 


legitimate the 


for the 


functions, whenever the interests of 


country most demand its presence.” 


Oil Fuel on Ocean Liners 


HE uniformiy good results obtained whenever 
oil fuel has been given a properly-arranged test 
on an ocean-going steamship, have made it cer- 
tain that some day, and not so very far in the future, 
oil will take the place of coal as the fuel of the great 
trans-Atlantic steamships. One remarkable fact in 
favor of oil fuel is that, in spite of the unusual num 


ber of advantages to be derived from the change, 
there is practically no serious disadvantage. Fur 
thermore, the larger the ship, the more marked 


ire the conveniences and economies attending the 


change from coal to oil. 

Among the frequent studies which have been made 
of the 
which have 
the best is an editorial in a 
tish contemporary, The Steamship, which briefly 


problem and the many eulogistic articles 
been written in favor of oil fuel, one of 
of our Scot 


recent issue 


summarizes the advantages of oil firing as follows: 


Steady steam pressure; an absence of “dirty’’ fires, 
and no necessity for cleaning fires (which last be- 
cause of the opening of fire doors and cooling off of 
I2'4 per 


with a correspond- 


furnaces, is estimated to cause a loss of 


cent of steam on a 7 
reduction of bunker space to five- 


day vovage . 
ing loss of speed 3 
eighths of that required for coal, and a great reduc- 
tion of the force of stokers. 

[t is pointed out that portions of a ship which are 
now useless for coal bunkers, because of their nar 
rowness or inaccessible position, are always available 
for the storage of oil fuel. The double bottom may be 
thus used, and the trim of the ship may be preserved 
by admitting sea water to the emptied oil tanks. The 
objection ible list to port or starboard, due to using 


more coal from one side of the ship than the other, 


is avoided; a steam pump serving to transfer oil 
fuel from side to side at a moment's call. 
Now, in view of the many above advantages, it 
1y be asked why the leading Atlantic steamship 
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lines have not adopted oil fuel. The delay is due to 
the fact that these ships were built in the “coal age,” 
ind that, coupled with the prejudice, due largely to 


fuel 


has been the financial obje ction to the cost of making 


ignorance, of ship owners against oil, there 


the necessary changes in the bunkers. As a matter 
of fact the advantages of oil firing, if applied to the 


fast trans-Atlantic liners, would be so great and so 
quickly realized that we look for its early introdue 
tion. 

Our contemporary makes a study of conditions on 


the “M 


very striking way, 


ind “‘Lusitania,”’ which shows, in a 


what oil fuel could do for these 


iuretania 
great ships. The ave rage consumption at a sea Spee d 
of 25 knots is 5,500 tons of coal for the single voyage, 
or 11,000 tons for the round trip. If oil were used, 
3.300 tons could be bottom of 
the ship, leaving the coal bunkers available for cargo. 


stored in the double 
It is estimated that 600 tons of oil would do, in twen- 
ty-four hours, the work now accomplished by 1,000 
tons of coal; and this would represent a saving of 
ibout 2,000 tons of fuel on the five-day single voy- 
4.000 round trip. If the 
vacant bunker space, or its equivalent, in a ship of 


age, or of tons on the 
similar size and speed, were utilized for freight at 
$5.00 per ton, the earning capacity of the ship would 
Of the 312 firemen and coal 
Mauretania, 285 could 
be sent ashore and used in handling the extra cargo 
that 
is estimated that 2 
attend to the oil burners and to the water feed of the 


be greatly increased. 
trimmers now carried on the 
carried. In place of 312 firemen, it 
7 greasers would be sufficient to 


would be 


boilers. By alterations of the accommodations now 
reserved for the 285 firemen and trimmers, it is 
estimated that at least 200 third-class passengers 


R25 


could be carried at 
the total economies shows that the 


additional 
An 
increased earning capacity of the “Mauretania” on a 
round voyage from Liverpool to New York and back, 
would be about $60,000. 

Lastly, on the important question of speed, it is 
32 fires out of 192 furnaces in the 


per passenger, 


estimate of 


argued that since 
boiler rooms of the “Mauretania” are cleaned every 
four hours, some 10,000 out of 70,000 horse-power 
lost through that disturbance of the fires and 
the cooling off of the furnaces which is inseparable 
under oil 


must b 


from cleaning—all of which is avoided 


firing. Our contemporary believes that the use of 
oil fuel alone would reduce the time of the voyage 


between Queenstown and New York by from eight 
If so, the “Mauretania” might be able 
to make the voyage in an even four days. 


to ten hours. 


The Self-igniting Oil Engine 
OMMENTING the 


Diesel motor in one of our last month’s issues, 


upon the advantages of 
we pointed to the apparent neglect which this 

has suffered in our States. We 
ceived several communications, in which it is urged 


engine have since re- 
that the Diesel system has not been wanting in ap- 
preciation, and that the motors have been regularly 
manufactured and put upon the market under a series 
of patents controlled by a leading St. Louis capital- 
ist, with such effect that the aggregate horse-power 
in use at the present day has reached quite a consid- 
erable figure ° 

In point of fact a.manufacturing company of 
Cudahy, Wisconsin, has in the past been building 
Diesel motors for the St. Louis interests, and in the 
future their construction is to be carried on in a spe- 
cial plant now in project at St. Louis. The Diesel 
motor has, therefore, not failed altogether to find 
supporters here. Indeed, some notabie improvements 
in its design are distinctly American introductions, 
such for instance as the use of a long piston in place 
of the original cross-head, and a skillful modification 
of the air-compressor, which has greatly simplified 
the Diesel installation. Nevertheless, it not 
appear that the spread of the Diesel has been at all 
manufacture re- 


does 


proportionate to its virtues. Its 
quires special care and attention in the choice of 
material and in workmanship. While the pains thus 
bestowed upon the work of production are amply re- 
paid by the great advantages gained, the first cost of 
the Diesel engine is necessarily somewhat higher 
than that of a corresponding steam unit of the more 
common types. The immediate gain derived from 
the substitution of the Diesel in place of steam power 
depends, of course, in considerable measure on the 
relative costs of coal and oil. It is largely for this 
reason that its adoption in Europe, in localities where 
the price of coal is comparatively high, has pro- 
gressed with more rapid strides than here. But even 
under the most favorable conditions, the advantage 
seems to be on the side of the Diesel; and although, 
as has been pointed out, the aggregate horse-poweF 
of the system in this country has risen to a very 
appreciable figure, the Diesel motor cannot be said 
to have received its proper share of attention. 
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Silvanus Philipps Thompson, F.R.S. 


The 


isual series of Christmas lectures at the Royal 


HE 1 
Institution of Great Britain has this 


by Prof. S. P. Thompson, whose extended scien 


estigations and 


year been de 
livered 
tific ins 
world-wide reputation. 


discove ries have earned him a 
The subject which he has chosen 
for this vear’s lectures is that of “Sound, Musical and 
Non-M usical.” 

Prof 
photograph was especially taken last month for this pub- 
York, where he 
19th, 1851. In 


daughter of the late James 


Thompson, of whom the accompanying original 


was born, of 
S81 he 


lication, is a native of 
Quaker parentage, 
ried Jane, eldest 
of Pollokshields, ¢ 
ary ability, who has in late years contributed many highly 


June mar- 
Henderson, 


lady of considerable musical and liter- 


creditable articles to magazines mainly in the form of 
Italian and the German. 

Silvanus Thompson was educated at the 
Friends’ school in York, which he left in order to attend 
the Flounder’s Institute, Pontefract; afterward he fol- 
lowed courses at the Royal School of Mines, 
tinued his studies at the University of Heidelberg. His 
in learning and his indefatig- 


translations from the 


famous 


and con- 
extraordinary 
able researches won him many notable distinctions at the 
very outset of his career, and the progress which he has 


field of 


proficiency 


made since he entered the 


Noted Electrical Engineer and Physicist 


By P. F. Mottelay 


EKlectri 
cal Engineers, one on his telephonic investigations, and 


those of 1887 and 1838 before the Institution of 


the other on the influence machine; of 1898, on rotatory 


converters; of 1905, before the Society of Arts, on high 
speed electric machinery, with special reference to steam 
Kelvin 
En- 


papers 


turbines, dynamos and alternators, and the first 
delivered at the Institution of Electrical 
1908. He has contributed many 
to the leading scientific publications, among the most 


lecture 
gineers during 


important of these being a communication to the Physi- 
cal Society, “On Physical Optics and on Geometrical 
Optics,” and another to the Society of Arts, “On the 
Mercurial Air Pump.” 

He is the author of numerous valued works which have 
placed him foremost in the fields of both pure and ap- 
He began in 1884 the publication of his 
treatise on “Dynamo-Electric Machinery,” which is now 
in its eighth edition, and which has been translated into 
German. He published his book on’ “The 
Electro Magnet” (a greatly reprint of the 
1890 Cantor lectures), of which there were French, Ger- 
man, and Russian editions. He rewrote and 
ably enlarged his “Elementary Lessons in Electricity and 
Magnetism,” which had run into 40,000 copies in eight 


plied science. 


French and 


enlarged 


consider- 


Reis,” who invented a_ telephone, 1860-1863 (1883), 
“Michael Farady—His Life and Work” (1893), and he 
is at present reaping the benefits of the three years he 


devoted to the preparation of “The Life of Lord Kelvin, 
through London 


in two large attractive octavo volumes. 


which has just been issued publishe 


Dr. Thompson was one of the founders of the Gilbert 
gz into 
title De 
a very prominent part in the transla- 


Club, organized for the express purpose of renderin 
English a work published in 1600 
Magnete.. He took 
tion, and published an admirable and very valuable series 


under the 


of notes thereon, following them up with numerous lec- 
work of the first 
the above he added a translation of the 1269 Epistola of 
Petrus which he great 
Chiswick Press in right royal form for private distribu 
tion. 


tures on the life and electrician. To 


Peregrinus, had printed by the 
In the preparation of the notes, the lectures and 
numerous articles on these early that 


commanding the 


writers followed, 


Prof. Thompson was very fortunate in 
resources of his profuse private library of electrical liter 
His collection of early known to the 
writer of the 


ature. editions, 


present article, is, without question, the 


largest in existence, far surpassing the Ronalds and the 
Latimer Clark libraries, not only in numer and in separ- 


ate issues, but in the excellence of 





in which he has 
himself, is 
many, but 


electrical engineering, 
so markedly distinguished 


a record to be envied by 


reached by only a few. He received 
from London University the degree 
of B.A. in 1869, B.Sc. in 1875, and 
D.Se. three vears later, and he has 
since been made an LIL..D. at Birm- 


ingham, as well as an honorary M.D. 
of Koenigsberg. He is a 
Society, of the 
Society, 


fellow of 
Royal As- 
and of other 
learned of the 
Royal Institution of Great Britain, of 
the Roy il Academy of 
Stockholm, and of the 


the tov il 
tronomical 
bodies, also member 
Sciences of 

American 


Philosophical Soc iety, and has been 
senator well as examiner of Lon- 
don University, in the organization of 
which latter he took a very prom- 
inent part 

The extraordinary command of 


languages possessed by Prof. Thomp- 
son enabled him to personally de- 
lectures 
“Magnetic Im- 
Application in the 
Theory of the Rotatory Field Motor,” 
before the Volta Con 
Como, which he attended «as 
a delegate in 1899, and the other in 
“Michael Faraday,” be- 
fore the Society of Berlin, 
during January, 1901. In the month 
of June of the vear he de- 
livered, at Oxford, the Bovle 
Growth.” 


his numerous other important papers 


liver two admirable foreign 
Italian on 


Their 


—one in 


ages and 


Centenary 


gress at 


German on 


Urania 


same 
lecture 


on “Magnetism in Among 





should be singled out those forming 
the subject of the Cantor Lectures 





the bindings. 


The singular versatility f Dr. 
Thompson is evidenced by hi id- 
mirable water colors of Alpine 


and of Canadian 
sketches in 


card 


mountain glaciers 


scenery, as well as his 


black 


tions, his 


and white, his iNlumina 


etchings of portraits, 
which is one 
with his 

Michael 
rubrications of the 


among 
pared 
work on 


which he pre- 
hand for hia 
and his 


Petrus 


own 
Faraday, 
1269 
Pereginus translation. 

The accompanying 
is an excellent likeness of 
Silvanus P. Thompson as he appear 


As he stands be 


photograph 
Professor 


at the present day 


fore us, we find him to be a man of 
iverage height ind of good build, 
well groomed, hale and hearty Hi 
head, well poised upon strong 
shoulders, is tinged with grav. The 
brow is wide and the eyes are clear 


and well set, denoting quick, inteil 
gent 


alert, 


perception In manner, he is 
frank 
sympathetic 


* 
ana 


genial, 
His voice is 


very open 
and very 
enunciation is re- 

The 
pression of his personality is very at- 
To this fact and te the px. 


manner in 


clear, while his 


markably distinct genera! im- 
tractive. 
culiarly 
which his 


comprehensive 


teachings are presented, 


may be attributed the wide popu- 


larity he enjoys among his students, 
as, indeed, he is highly esteemed by 
all those who have listened to any of 


the numerous addresses to which we 





have already made allusion A great 


deal has been said, and deservedly, 





of 1883, 1895. The first, it 
established his 
being a leader in the 
of the construction, theory and mode of 
The 


1890, was on the electro-magnet, a subject to the study 


1890, and 


has been truly said, 
reputation of 
special study 
working of electro-dynamic machinery second, in 


of which he had given much of the previous seven years, 


Photograph by Hoppé. 


PROF. SILVANUS PHILIPPS THOMPSON 


years, and which appeared in French, German, Italian 


and Polish. In 1896 he issued the first edition of “Poiy- 
phase Electric Currents and Motors” (second edition, 
1899), which was translated into French and German, 





in praise of the careful, methodical 


preparation of his lectures, evidene 
} 


ing as they do laborious bibliograp 


ical and statistical and experimental research He i 


very patient, painstaking, anxious to develop the bent of 


his many students, and it has been truly said that 


a teacher and trainer of young men, more especially in 


believed to have no 


mperior 





The “phys ~ 


while the third, in 1895, was entirely devoted to the arc and during 1897 published a volume on “Light Visible electrical engineering, he is 
light. Other lectures worthy of particular notice are and Invisible.” He further wrote “The Life of Philip throughout Great Britain 
The Southernmost Meteorological Station of outer world is maintained by an Argentine naval vessel, ing and physical training of 


the World 
HE Bulletin of the Mount Weather Observatory pub- 
Vice 
\ires, on the meteorological 
Amond 


age from Consul-General C. 1 
Chandler, stationed at Buenos 
Station of the 
Island 
of island 

in the entire 
tude, and 14 deg 
tablished by the Scottish 
by Dr. W_S Bruce, on 
taken o by the Ar 


report 


government at House, 


the South Orkney group 


Argentine 
(Scotia 
the southernmost permanently inhabited spot 


Laurie Bay). in 
world, situated in 60 deg. 40 min. south lati- 
39 min. west longituee. The station was es- 
Antarctic Expedition, 
the 25th of March, 1903, and was 


ntine government on the 2Ist of 


headed 





Februs 1904, since which Cate it has been administered 
by the Argentine Ministry of Agriculture, which main- 
tains a ff of four men—three observers and a cook—at 
this jis ed place. the nearest inhabited place to the 


south p 


Although the South Orknevs were discovered by Powell 


in 1821 | visited by Weddell in 1823, Dumont d’Urville 
in 1838 d T.arsen in 1893. they remained practically 
unknow ntil the return of Dr. Bruce’s Antarctic expe 
dition 1904. The chief islands are Laurie and Corona 
tion. ( munication between the South Orkneys and the 


which, leaving Buenos Aires in January to relieve the staff 
at that lonely outpost, arrives there after a three weeks’ 
short returns to 


voyage, in February, and after a stay 


Buenos Aires, arriving there in March. Stops are some- 
times made at points of interest en route 
The 


tained, since 1906, a station at South Georgia island, and 


Argentine meteorological service has also main- 
stations are contemplated on one of the Sandwich group, 


from which Filchner expects to make his advance into 
Weddell Sea next year, and at Wandel Island, in 65 deg. 
4 min. south latitude, where the French expedition under 
Charcot 1904-5 


It is hoped that the results obtained by these stations 


wintered in 


will be of practical as well as scientific utility, in increas 
ing our knowledge of the winds and storms around Caps 


Horn, and indicating the safest routes for mariners in 
that dangerous region 


The Physiology of Marching 


HE reputation of Germany as a country where life 


is regulated as much as possible in accordance with 


the principles of science is borne out bv the regulations 


of the German military concerning the march- 


iuthorities 


troops 
of marching” has been the subject of careful investiga 
tion, and the results obtained are taken advantage of for 


the benefit of the German army Among the conclusions 
that 


rations supplied are not 


reached is during continuous heavy marching the 


sufficient to replace waste of 


earbohydrates, and that a day’s rest is required after 
every three day s’ marching, to enable the body to recover 


its normal power 


Velocity of Meteors 
\* amateur astronomer has devised a simple 
LAgenious method of measuring the 


photograph the meteo y 


velocit 


or “shooting stars.” He 


a wheel with alternate opaque ind transpare 

which is mounted in front of the camera and t 

an electric motor, at a rate of from 30 to 50 re 

per minute The velocity of the 

to the line of sight can be calculatec wn 

line which it traces on the pl 

speed of the wheel and 

known ™his method take ! the obliquit 
of the meteor’ it! co t gives mere! t 
transverse, not its actu 
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An Automobile Water Tower 


New York’s Novel Fire Apparatus 


( NE of the most useful pieces of apparatu rr the 
Do ©e department of a large city the water tower, 


By Herbert T. Wade 


t 


s on an individual steering pivot, and this distribution 
uakes control of speed and steering very effective, both 
ront and rear wheels being united into a single steering 
Kach motor is rated at three horse-power, 
it they are capable of standing considerable overload, 
They are 


nechanism, 


nd thus 


exerting considerable pulling power. 


entirely inclosed, water proof and dust proof, and the 
flexible conductors are only required on account of the 


power is applied it each of the four wheels, mounted as it 


when it was put into active service to try it out. Within 
48 hours the water tower thus equipped answered three 
alarms and served at one serious fire. In fact one of 
these responses was made while the new machine was be- 
ing examined by the writer in behalf of the Screwntiric 
American, and he was able to witness the starting of the 
engine and the passage through the streets to answer an 
alarm to a station at which it was due. 
started, chauffeur and firemen were in their places, the 

throttle opened, and the heavy tower rolled 

out on the pavement before the horses of the 


The engine was 





means of which powerful stream of wate can be 
rected into a burning building with striking effect, espe 
ully up to a height of 100 feet \n overall length of 
ibout 45 feet | weight of about seven tons, however, 
make the wate , ert d ble 
paratus, and t best it furnishes a good draught for 
hree trong ho :, while under conditions of snow and 
¢ it be drawn often only with the great- 
est difficulty and so slowly that valuable time 
may be lost in reaching the fire where its ser- 
vier re Tl demand. Accordingly when 
motor paratu “ heginning to be intro- 
duced ’ rtm et tted 
ficials ad Yr fire 1 iw | vy creatly 
ritatole ’ e 1 ! rh { ce 
heavy wv r was needed, but the long 
wheel ust ed a difficult proposition for 
itomebile en eer This has been realized 
now in a machine undergoing a thorough and 
practical t the hands of the New York 
Fire Department,: which from preliminary re- 
sults seems to meet the ituation completely 
The water tower, it will be recalled, so far as 
length and ge ral arrangement are concerned, 
somewhat reseinble in appearance the exten 
sion lace r truck. It consists of a stand pipe 
so mounted that from a normal horizontal po 
sition collapsed for transport it can be raised 
to ind verticall ind then an extension pipe 
surmounted with a nozzle can be elevated stil! 
farther to a height of 65 feet. This nozzle is 


capable of direction from the deck of the truck 


ind several hose lines may be siamesed to feed 


the stand pipe so thatea powerful stream can 
be deli red Fed from high pressure hydrants 
wv from several fire engines, the water tower is 
indeed a useful weapon in the hands of the 
firemen, and in the downtown business districts 
of New York it goes out on the first alarm 
with the other ipparatus., 

In order to test motor propulsion for this 
purpose an ordinary water tower, in fact the 
reserve one of the New York department, was 
taken and the front heels and other running 
gear of the forward part of the truck along 
with the poles were remo ed and in their place 
was substituted a chassis with powerful en- 


gines, thus making a six-wheeled piece of ap- 








large high pressure hose wagon on the adjoin- 
ing floor had passed the open doors. Over the 
pavement it was driven so rapidly that it 
reached the fire practically 
with the lighter horse-drawn apparatus. 

This fire, though of slight importance, was 


simultaneously 


typical of the new order in fire practice. Not 
an engine answered the alarm, for when water 
tower, hose wagons, and hook and ladder 
trucks had reached the scene, the high pre - 
sure pumps at the distant station had been 
started, and it was only necessary to stretch 
hose lines from the hydrants to which they had 
been attached. A year from this time there 
will be even a greater change in the picture, 
ior the high pressure apparatus will be for the 
most part motor-driven, the water tower equip- 
ment just described doubtless will have been 
formally accepted, one or more extension lad- 
der trucks will be similarly equipped, and the 
battalion chiefs will have been supplied with 
motor cars. There is also made possible the- 
use of a still higher and heavier water tower 
which might be used with advantage under 
many conditions, but which hitherto has not 
been possible, for the limit of size of all port- 
able fire apparatus previously has been set by 
the draught that can be handled by three 
horses. 

Such innovations as the new motor apparatus 
are‘all in the interest of efficiency and economy, 
and are not the rash adoption of novelties. 
Commissioner Waldo is to be congratulated en 
the steps he is taking to put the New York 
Fire Department on a motor basis, and thus 
keep it in the forefront of progress and ef 
ficiency. These innovations are of great im 
portance, and are meeting with the enthus 
astic approval of firemen of all ranks. The 





elimination of the horses makes the quarters 





paratus, but much shorter and easier controlled 
than when horse drawn, taking into considera- 
tion the horses. No other changes were neces- 

sary than to supply the chassis, and the added 

wetaht wave increased stability to the tower when in ser- 
vice at a fire, especially as the water tower frame can be 
firmly locked to the frame of the chassis, This is a very 
important consideration when it is recalled that water at 
a pressure of 165 pounds may be delivered from the noz- 
zle. But to find a suitable motor for this work was im- 
portant, as in addition to the long wheel base greater 
power was required than as yet had been applied to auto- 
mobile’ fire apparatus. For this work absolute reliability 
is essential, together wtih power, speed, ease of operation, 
and control and adaptability, and these must be insisted 
upon by all fire departments, especially those as conserva- 
tive as that of the city of New York, where in view of the 
immense interests safeguarded no chance ean be taken in 
the*failure of the mechanical equipment. 

Accordingly for one of the water towers the manufac- 
turers of a semi-trailer motor truck chassis that had been 
used successfully on coal carts and other heavy com- 
mercial wagens and vans, placed at the disposal of Fire 
Commissioner Waldo for trial at their own risk a driv- 
ing mechanism that under other conditions of service had 
made a good record for power and reliability. This was a 
short heavy chassis with four-wheel drive and four-wheel 
steer designed on the couple-gear principle and con- 
structed by the Couple-Gear Company of New York city. 
This chassis Is placed under 
the front end of the wheels, 


The automobile water tower in action. 


motion of the axles in steering. There is a foot throttle 
regulating the speed of the engine and the current output, 
and a foot lever applying powerful band brakes to all 
four wheels. Steering is accomplished by a large hand 
whéel, while at the driver’s left there is an electric con- 
troller to facilitate regulation in hill climbing or under 
other unusual conditions of roadway, as per example when 
it is desired to double the pulling power by diminishing 
the speed one half. The entire chassis can be turned at 
right angles to the frame, and steering and speed regula- 
tion are easily accomplished. Thus when the throttle is 
at the closed position, the engine turns over fast enough 
to keep it going, but not fast enough to deliver any con- 
siderable current. Pushing the throttle open sends as 
much current as is needed for the motors, and instantly 
the machine is under way. The machine can be backed 
and maneuvered at the fire with a facility hitherto impos- 
sible, while it can be turned without being drawn around 
the block. ‘This increased facility of operation com- 
mended itself at once to the firemen using the new 
motor. 

Hardly had the new machine been tested at the repair 
shops of the fire department, as here shown, and on the 
pavements where a speed record in excess of 12 miles an 
hour was made, or double that of the three-horse team, 


more comfortable and sanitary, the increased 

speed in reaching a fire makes the work in ex- 

tinguishing it lighter, while the addition of new 
mechanical apparatus to be studied and its use mastered 
tends to raise the engineering and practical standards 
which no less than the old-time heroism are demanded of 
the modern firemen. And finally the taxpayer is inter- 
ested in the fact that the new motor apparatus greatly 
cuts down the cost of maintenance and gives increased 
fire protection to the community. 


The Freezing Point of Oranges 

A SERIES of important and interesting experiments 

has just been carried out in the laboratory of Rollins 
College, Winter Park, Fla., by Dr. O. W. Sadler, Jr., for 
the purpose of determining the freezing points of the 
juices of different varieties of oranges. The juices of the 
ordinary orange, tangerine, grapefruit and tardiff (Val- 
encia) were tested for this purpose. 

In preparing for the test, several pieces of each variety 
from oranges from different trees were selected, and three 
samples from each piece were used for the test. The 
juice of each sample was strained and cooled, and with 
the thermometer immersed in it, was watched closely as 
the mercury went down, readings of the instrument being 
taken every few seconds, and at the moment freezing be- 
gan, the temperature was carefully recorded. The fol- 
‘lowing are the averages of 

the repeated tests: 

Freezing point of the 





whose fifth wheel is pivoted 
universally jointed 


attached to the , 


on a 

platform 
chassis. There is a _ four- 
evlinder gasoline engine of 
50 horss 


rect-connected to an electric 


power ¢ ipacity di- 


generator, from which cur- 


rent is supplied to four 
motors, one inclosed in each 


of the steel disk wheels of 





juice of the ordinary 
orange, 21.79 deg. F. Freez- 
ing point of the juice of 
the tangerine, 22.57 deg. F. 
Freezing point of the juice 
of the grapefruit, 22.16 deg. 
F. Freezing point of the 
juice of the tardiff, 21.87 
deg. F. 

The temperature of the 
freezing varied in the dif- 
ferent samples of the same 
variety, the range being 
19.40 deg. to 22.44 deg. F. 

The thermometer used 
was a_ high-grade instru- 
ment that had been com- 











the chassis. The axle car- 
ries the motor und field 
magnet, which station 
ary, while there i: rotary 
armature at each extremity 
of whose shaf ire small 
gear wheels which mesh into — 
large gears inner 
faces. of the heel disks 
close to the rim of the 
wheel Consequent! t 


New York’s new automobile water tower. 


A NOVELTY IN FIRE APPARATUS 


On a snowy day it made a speed of 15 miles an hour. 


pared with the Rollins Col- 
lege standard thermometer, 
one of Henry J. Green's 
best instruments. 


nine rete re 
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A Record 


B' E RIOT, the dean of the French airmen, has added 


Didistinction to his 


ilready distinguished 


name by 


lin n aeroplane of entirely novel construction, in 


pullding 


which he has surpassed all passenger-carrying records 
for 1 aeroplane, by flying, with eight people aboard, 


irround his aerodrome at Pau, France. 
The new 


carrying, 
it was provided with four permanent pas- 
senger seats, one pair being just in front of 
the trussed framing of the main plane, and 


the econd pair in front of the vertical 


posts carrying the forward end of the en- 
gine frame Che side view of the machine 
shows another seat midway between the 
main surfaces and the tail. This last, how- 


ever, was probably a temporary seat that 
may have been used during the maximum 
passenger-carrying test 

To those who are acquainted with the 
standard Blériot machine, it will be evi- 
dent at the first glance how wide a depar- 
ture has been made from that pattern As 
was to be expected, the size and weight 
have been greatly increased. The main sur- 
face has a spread of 42.64 feet, and a gen- 
1 of 10 feet, the exact total area 
100-horse- 


eral wid 
being 130.5 square Teet \ 
power, 14 cylinder Gnome engine is used, 
ind the total weight of the machine, empty, 
is 1,322.7 pounds. The pilot and seven 


passengers, gasoline, lubricating oil, ete., 
weighed on the trip above referred to, 
1102.8 pound . making the total weight of 
the machine, with it human freight, etc., 


2425 pound It will be seen that the total 
load carried per square foot of lifting sur- 


face is 5.63 pound 

In this connection, it is interesting to 
note that Farman h built a baby biplane, 

th 150.7 square feet of sustaining sur- 
face, which is supposed to carry 6.14 
pounds per square foot, while the same 
French tuthority tates that a Hanriot 
monoplane has beet designed to carry a 
load of 7.68 poul ds per square foot 
Blériot himself expects to he ible to carry 
ter people, including the pilot, in which 
case his big monoplane will have to sup- 
port over six pounds per square foot of 
surtace 


Outside of the main longitudinal frame 
of the machine, and the system of cushion- 
ing the forward wheels, there is nothing 
in the constructional arrangement of this 
big monoplane to remind one of the stand- 
ird Blériot type The main surfaces are 


built with the dihedral angle, this for pur- 


poses of itomatic stability Warping has 
heer bandoned 1 favor of the hinged 
flaps, which are used in the Farman and 
other types The motor is still carried at 
about the old level with regard to the 
main surface, but has been removed from 
the front to the rear: and the gasoline 


tank, which formerly was hung below the 


pilot’ eat. is now elevated above the en- 
gine rhe longitudinal frame and the seats 


for the pilot and passengers are carried at 


f 


a depth of six or seven feet below the main 
surface 

The most radical change of all, however, 
the substitution of the front in place of 
the rear 


now of a large curved rigid surface, meas- 


1s 


elevating pl ine The tail consists 


uring about 6 by 15 feet, with a single 
vertical rudder carried above it, the rudder 
post nd the tail piece being stayed by 
rigid tubular struts 

Blériot, in all his experimental work, has 
possessed the inestimable advantage of a 
thorough technieal training, being a grad- 
uate of one of the leading institutes of 
France; and his skill is shown in the sys- 
tem of trussing which he has adopted for 
holding his main surface and heavy and 
powerful motor in their proper relation to 
the rest of the machine. The main sur- 
face is huilt up of a series of deep, strong 
ribs, with a single covering of fabric laid 
on their lower surface. Its front is carried 
upon the top chord of a deep and rigid 
truss, which extends for its full length, 
and at each panel point of this truss is 
triangle, arranged in 
a longitudinal vertical plane, the top mem- 
extends from front to 
rear of the main surface, with the diag- 


formed i rigid 
ber of which 


onal member reaching from the rear edge 
of the main surface down to the bottom 
The heavy 100- 


horse-power Gnome engine is supported on 


chord of the main truss. 


a rectangular frame, which extends from 
the longitudinal frame up to the main 
surface, and the forward thrust of the pro- 
peller is taken by two stout inclined diag- 


machine was designed specially for passenger 
ind at the time our photographs were taken, 


The Bleriot “Bus” 


Passenger-carrying Trip of a New Monoplane 


onal struts, as clearly shown in the photograph. In 
picture showing the eight people that made the record 
the pilot, Le 
left hand upon the wheel for controlling the 


Martin, is shown in_ his 


elevating and vertical rudders and the flaps or ailerons, 
and his right hand near the spark and throttle control. 
It will be noticed that the rocking shaft and wheel, with 
its bell-shaped base, is retained in this machine, as 


also the spring buffers for cushioning the ruining wheel 


in starting or landing. 


Altogether, this must be considered as one of the most 


interesting 


many months past. 


aeroplanes that has been brought out fi 


In its intitial test, on February 2nii, 


Le Martin carried his wife and six other passengers and 


circled the 


Blériot aerodrome at Pau for eight minute 


The fact that Blériot expects to carry as many as eleven 


























Side view of the Bleriot ‘‘ Bus’’ which recently carried eight people. 


surface, 430.5 square feet. Weight with passengers, 2,425 pounds. 


Sustaining 

















Rear view of the new passenger-carrying Bleriot monoplane. 


angle of the main plane. 











Note the dihedral 








The 100-horse-power Gnome engine, now placed at the rear of the main plane. 

















The eight people aboard the monoplane ready for the trial flight. 


THE BLERIOT MONOPLANE * BUS” 


people in the near future shows that’ this 
first aeroplane omnibus has sufficient fuel 
capacity to keep in the air for a consider 


able time. 


Capt. Bellenger’s Flight from Paris 
to Bordeaux and Pau 
{pew particulars which have just been 


received regarding Captain Bellenger’ 
wonderful cross-country flight from Paris 
to Bordeaux (323 miles) in & hours 28 min 
utes, including two stops, show that the 
actual time in flight was but 5 hours 21 
minutes, so that the average speed was 60.35 
miles an hour instead of over 40, as previ- 
ously stated in these columns Starting 
from Vincennes on his Blériot monoplane at 
8.35 A. M. February Ist, Capt. Bellenger 
He kept to the 
west of Orleans and passed over Blois, 
finally landing at Pont Levoy at 10.32 f 
rest and replenishment of fuel and oil. Re 
suming his flight at 12.22 P. M., he flew 


steered toward Etampes. 


to Poitiers, where he stopped for lunch 

1.28, Despite the cold, the captain bega: 
the last stage of his journey at 2.45, and 
following a straight course, he re 
Bordeaux at 5.03. The total time in 
was 5 hours 21 minutes, which correspa 





to an average speed of 60.35 miles an hour 
The officer found the wind very troubleson. 
toward the end of his journey, especially 
in the vicinity of Angouléme. As the 
weather was unfavorable the next morning, 
he did not start until 2.50 P. M. The 105 
miles to Pau were covered in 1:55 without 
mishap, making a grand total of 428% 
miles covered in 7 hours 5 minutes actual 
flying time in the course of two days. Capt 
Bellenger remained at Pau for some day 
and took trips in his Blériot to different 
points of interest he desired to visit H 
is the second aviator to fly from Paris to 
Bordeaux, the first to accomplish this being 
M. Bielovucie last summer in his Farman 


biplane. Bielovucie’s time in flight wa 
hours and 5 minutes, or about 1%, heurs 
longer than Capt. Bellenger’s. 

‘Lhe fastest time ever made by road lx 
tween Paris and Bordeaux was accomplished 
by Gabriel in the Paris-Madrid automobile 
race. Gabriel’s time was 5 hours and 15 
minutes. The Sud express covers the di 
tance in 6 hours and 43 minutes, whil 
Huret pedaled it on a bicycle in 16 


hours, Anatole rode it on horseback in 
501/3 hours, and Peguet walked it in 114 
hours and 42 minutes. 

Some idea of the distance traversed can 
be had by noting the places Capi. | 
lenger could have reached had he traveled 
in other directions. Had he flown toward 
England he could have reached Plymouth 
Cardiff, or Birmingham; or if toward Ger 
many, Miinster, Frankfort, or Stuttgart 
Zurich could have been reached in Switz 
land, Grenoble in the southeast of Franes 
or Brest in the west 

At the same time that Capt. Bellenget 
was making his great flight, Lieut. Men 
ard, in response to a telegram from the 
Minister of War, left Chalons camp with 
capt. Camine as passenger and headed 
for Satory, near Versailles, and about 125 


, 


miles away. The start was made at 9.30 
A. li. and although the temperature was 
several degrees below freezing, the lieuten 
ant sent his Farman biplane to a height of 
3,000 feet and only once or twice on th 
journey descended to half this altituct \ 
safe landing was made at Satory 2 how 
and 5 minutes later, the flight having been 
accomplished at an average speed oc ist 
over 60 miles an hour. 

On January 30th, while passing one of 
te 


the four tests required in order to obtain 


their military aviator’s certificate, Lieu! 
Conneau, De Rose, Malherbe, and Tricorno! 
flew 62 miles across country from P to 
Puydo on their Blériot monoplane They 
turned at a height of 2,000 feet, and thre 
of them returned without mishap. 

neau’s fuel gave out at Orthey, and ir 

forced descent he damaged his propeller 
and chassis. He was able to comple th 
return journey the next day, how 
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Observations Among the Workshops of Hurope—I 


Practical Hints for the Extension of Our Machinery Trade 





} spe f 
ent 
} 
l 
th 
f ( l 
I 
be ’ 1! 
I | ! Lhe ¢ r 
i to maustrial vr i mia 
le Th Melotte rh nt 
i e an i ince of recent Belgian 
M. 2 ‘ ited the United State it the 
“ i Exposition and ipon bh return 
i ith the most up-to-date America 
e tool The Mélotte work ire en 
vifacture of cream separato hi 
‘ t work and is largely of the eries 
ite ourt PUSSESSE one ofl the finest 
i hine tools to be found on the Con 
i ‘ ind practically all the orkmen in 
i t plant are recruited from young men otf 
j d, the majority of whom have had little 
¢ , hop experience 
we B m it Is possible to purchase fire 
! cheaper than inywhere = else im the 
Most of the work on these Belgian firearms 
ier the homes of the workmen It is no 
' ght to see boys, and even girls, on the 
f | t 1 ing bundles of firearm mechanism 
i " t their home \ Belgian workman 
m | day labors will often work for 
th hour it night nm ome of this firearm 
I the low wages paid, the new Pieper 
i i which undertake exclu el the 
ire being equipped with some 
t i American machine tool 
i V rif machine of Pratt & 
Hi mrad Conn... mak were being operated 
i) woman was able to superintend three 
! e Continental irsenal, rifling work 
| ned by Belgian machines with one 
gned to each tool The American ma 
I ‘ ere turning out three times i 
k the ve tine i the Belgian rifling 
a 8 territory offer to-day especial op 
fo t mnily American machine tools but 
! vy in general 
j f machine tool works in Russia has 
) the 1 t part ne of failure Numerous 
r ted of works established, both with 
ipital but in most cases they 
the wot wceeded = or have had _ indifferent 
Well-know opinion inclines to the belief 
e failure have largely been due to the meth 
wet manufacture Fhe Russian workman 
ti mabie of t good work as men of ny 
the Continent of Europe; in several essen 
ter than the men of some countries, 
it | tick to a tool and become thor- 
expe ! it handling W age ire not high, 
t i ill material necessary for machinery 
ble within the country 
¢ Singer work it Podolsk nd at the Pneu 
lool Wort in St Petersburg, both of which 
t vier the management of Americans, there 


high order of efficiency In both plant 

n bine ire working to. the same standards 
American shop The speed of the 

hop miay wt be equal to that of the best 


ipt. GG: | Carden, U.S. 

S rit An ww, February 25th, 1911, Page 

‘ proximates ery close ly to 

it erage American work 

| S< ff Works of St. Petersburg contain many 
gh-yg ‘ (me machine tools of medium sizes, 
I} plant s engaged in the manufacture of machine 
tool ind yarette ind cigarette tube-making ma 
chinery At the Semenoff shops the workmen are sup 
ied with complete drawings of all parts, and the 
manufacturing methods followed are patterned large ly 
ifter tho in vogue in the best American plants. 
Here I fo 1 that the chief of the drafting depart 
! trod i nciple of separate drawings 

eu ece, | 1 drawing size ind) standard 

t ' lesigned, with a classification of 

drawings based on the Dewey decimal classification 

It is not common to find jigs in very much use in 
European shop this is largely because of diversified 


cture and also because European builders will 


manut 

undertake to build to special requirements of the pur- 
chaser At the Semenoff shops, however, jigs are used 
extensively Here I found that the Crucible Steel 


Company of the United States is supplying material 


tor the manutacture ot cigarette-making machines, 
his crucible steel, which is declared to be better than 
German teel because of its softness, 1s employed for 
ill parts under one nd a half inches in size 

Russia to-day i ble to secure, for the most part, all 
material required for machinery work in her own territory. 

In the two countries of Denmark and Holland there 
is a marked disadvantage under which the machinery 
huilder labor Denmark, for example, is devoid of 
ore ind coal The same statement applies to Scan- 
d navia in pei ral There Is some coal in Sweden, 
but it is reserved largely for the use of the warships. 
Practically all material for machinery. work ,in Den- 
mark imported from Germany This means that 
the Danes must of necessity work to very close pro- 
duction margin in their shops, and they are natu 
rally keen to secure any shop equipment which will 
lower this initial cost. The principal manufacturing 
work of Denmark are located in and about Copen- 
hage \ notable exception is the Scandia Works, 
located in Randers (Jylland). This plant is engaged 
largely in the manufacture of tramway cars and rail- 
way equipment. The most import nt single manufac- 


turing concern in Denmark is Burmeister & Wain. This 


firm does a general ship ind engine building business. 
It is regarded somewhat as a national concern rather 
than as an individual enterprise. 

The only machine tool plant in Denmark of import- 


ince is the firm of Nielsen & Winther, and that estab 
lishment has already made a good beginning in the 
Continental export trade. Other prominent firms in- 
clude the Atlas Works, the Titan Works, the Danish 
Rifle Works, the Government Rifle Works, and the Gov- 


ernment Ammunition Works All these firms are located 


nhagen 


In Holland a 


in 4 ope 


similar condition exists as in Den- 


mark, that is to say, the Danish plants are dependent 
on Germany or England for raw material. 

On the occasion of my visit to the Netherlands 
Machine Works in Amsterdam, I learned that there 
was a quotation made that day to sell steel shafts, 
rough turned, for 26 marks ($6.19) per ton. The 
quotation came from the Witkowitz Works of Mora- 

" The quotation was regarded by the Amsterdam 
Works as extremely low. The coal used in the Nether- 


lands comes largely from Germany. In 1909, the quota- 


tions were approximately $2.68 per ton. 


In some of the Netherlands works the Westphalian 
coal is regarded as superior to the English eastcoast 
coal, and although it costs a little more, it is said 
that it yields more economical results. In the Am- 
sterdam shops lathe men, planer hands, and, milling 
machine men are paid from 9.2 to 12 cents per hour; 
boring mill hands. receive from 8 to 11 cents per 
hour; and. grinding-machine men 10.4 cents. Twelve 


Revenue Cutter Service 


198.) 
cents per hour is the maximum paid the assembling- 
department hands. Molders and carpenters get 104 
cents, and pattern makers average 1t2 cents an hour. 
The hours of work are from 7 A. M. to 12 noon, and 
from 1:30 P. M. to 6 P. M., except Saturday, when 
work stops at 12:30 P. M. 

As an instance of the readiness of foreign plants 
to buy the latest equipment obtainable in America, 
the writer observed at the Florisdorf Locomotive 
Works near Vierna an American milling machine of 
Cincinnati make, which, it is understood, was one of 
the first tools of the type put on the market. The 
American tool cost considerably more than the standard 
German machine of similar design, but the former was 
purchased by the Florisdorf Works because of its 


superior merit 
rhe 


criticism, if 


effort to what 


with 


writer made every ascertain 


any, existed abroad reference to 


American machine tools Inquiries in this direction 
were largely directed to those who actually used the 
machines in the shops. Not a few shopmen were of 
the opinion that too much cast iron is used in levers 
ind wheels; that not enough attention is paid to 
bearings; that very often the cheapest grade of white 
metal is used, and, in consequence, the bearings run 
out very quickly. Attention was called to the _ fact 
that in some instances shafts were found running 
direct in the cast iron of loose pulleys of counter- 
shafts without being lined with brass. Still another 
criticism is, that main spindles often are not ground 
and hardened and that not enough attention has been 
paid for taking side pressure. 





The writer is convinced that the criticisms do not 
apply to the best grades of American tools, and that, 
for the most part, complaints are either trivial in 
character or the importance has been exaggerated. 
Criticism is made that the quality of some of our 
makes in the past three years has been inferior to 
the standard of former years. This question can be 
definitely inswered by each manufacturer for him- 
self. Spe iking gene rally, however, the European does 
not appreci how to get all possible work out of 
a machine in a few years, nor do Eurepean shops 


follow the gene ral American practice of writing off 


each year a certain percentage of the shop equip- 
ment and substituting in lieu thereof more up-to-date 
material. Notwithstanding all criticisms, even Ger- 
man competitors admit that American machine tools, 
with certain exceptions, perform better work than Con- 
tinental machine tools in the same class, and as an il- 


lustration, a German manufacturer of machine tools only 


recently built a new shop and equipped it throughout 
with American machine tools. 

[he foreign trade may not be essential during good 
times at home, but certainly is an_ excellent — bal- 
ance wheel in poor times, when orders are not com- 
ing in from the home market. That firm is fortunate 
which during a period of depression has sufficient for- 


eign orders in hand to hold together its organization. For- 


eign business when once secured should be jealously 
guarded and considered as a valuable asset. 

Before the foreign trade can be developed, the 
manufacturer must have a knowledge of conditions as 
they exist abroad. This must be something more 
than a superficial knowledge, and it is on this point that 
so many of our firms are weak. American machine tools 
cannot be sold in Europe through the medium of cor- 
respondence; Americans must be exported with our ma- 
chines and the foreign field entered seriously. Once it 
is determined to enter the European field, every care 


should be taken to send forward only the best machines. 
It must be borne in mind that shipments to Europe in- 
volve considerable time, and misunderstandings which may 
The best 


and special tools, 


arise cannot be adjusted in a few days’ time. 
American and all 
possessing merit rather than mere ingenuity, will always 


find 


machine tools new 


a market in Europe. 








The Largest Electric Valve in the World 


By Frank C. 
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mercial and technical achievement 


there is hardly any department of 


hich does not boast of stu 


SOT 


mammoth structure, an imposing 
time. One 


trength of Niagara 


il civilization of our 


If the vast 


ter power stations of unprecedented 


of the thing extends down 
to call the “detail” structures. 
rrtably accommodates an auto- 
ts interior is rather a large 
shown on. the front 

t Ind Orchard, Ma 
tructed to control the 
12.000 horse-power 


Station of the 


the Chatman 
Each is operated by an 


Ontario Power Company. The valves are of 


type, weighing 65° tons apiece. 


alternating current, electric motor of 15 horse-power, 


three minutes being required for raising or lowering the 


gates, which are of. cast steel. They ire the largest elec- 


trically operated valves.in the world. Each is 11 feet 
wide and over 30 feet high, the total thickness over the 


flanges being nearly 7 feet. 

stated that the body of the valve is of cast 
which is of steel, is designed for 
total load 
For relieving the 


It may he 
iron, and the valve gate, 
1 pressure of 60 pounds per square inch or a 
than half 


water. pressure when closing or opening the valve a 14- 


of more a million pounds 


inch by-pass valve is provided There are guides pro- 
vided for the nine-ton cast steel gates, with brass shoes 


for taking the wear between the guides and the gate, the 
the instant 
ring entirely, 


latter being forced away from the guides. at 
the 
the water pressure holding the gate shut tightly. It is 
stated that this final seating upon the bronze ring is 


of closing, resting against bronze seat 


obtained by putting the seat in on an angle, giving the 
effect of an ordinary 
The cast-iron valve bodies are heavily ribbed to withstand 


gate valve with wedge-shape club. 
the high pressure, and the bronze valve seats are held in 
the body by bronze headless screws through the ring face. 

The electrical equipment for operating this enormous 
valve gate and the operating mechanism is unique. The 
fifteen horse-power alternating current motors drive the 
spindles, which are over 12 feet leng, through gearing. 
These spindles for raising the gate valvé have threads of 
2 inches pitch and are two in number, of Tobin bronze 
There are automatic electric limit 
arranged at the top and bottom of the gate 
as to make it impossible to start the 


41%, inches in diameter. 
switches 
travel so designed 
motor in the and a unique 
brake is provided for instantly stopping the valve gate 


wrong direction, magnetic 


mechanism. In case the gate is part way open the elec- 
tric motor may be restarted in either direction, but if the 
nine-ton valve gate is entirely closed the electric motor 
can only be restarted to raise the gate, and vice versed. 
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Correspondence 


A Test for Vanadium 
To the Editor of the Scientiric American: 

Having had some little difficulty in making rapid 
determinations of vanadium ores by the methods that 
come to my notice, and never having seen the 
following simple and trustwerthy method described, I 
believe it might be of interest to some of your readers. 

Pound up the and fuse it with about equal 
weight of caustic soda in a porcelain crucible. Cool, 
and then boil the crucible and contents in some water, 
preferably crushing first, but this is not necessary, and 
wastes the crucible. Filter, acidify slightly, and again 
filter, making sure that the solution is slightly acid. 

\dd ferro-cyanide of potassium, and the presence of 
vanadium is readily shown by a flocculent apple green 
precipitate, which quickly subsides. After this is once 
performed with a mineral known to contain vanadium, 
there can be no confusion. Nothing interferes. 

This treatment of vanadium ores may be advantageous 

a commercial scale, and if so, all rights to do so, 
and all rights, title, interest to this discovery if new— 
and so far as I know it is—are hereby given to the 
F. Wess. 


have 


ore, 


on 


American public. 
San Diego, Cal. 


A Geometrical Problem Attacked 
To the Editor of the Screntiric AMERICAN: 

With reference to a copy of your honored journal 
of 9th July, 1910, I noticed, on page 27 in the corres- 
pondence column, a geometrical problem set forth by 
Mr. Herman L. Schimpff, where he thinks he has found 
a new way of dividing a line of determined length into 
any number of equal parts. 

As I have not any correction of the 
proposition propounded in any of the subsequent num- 
American, I am induced to draw 
impossibility of 


noticed new 
bers of the ScrentiFic 
your attention to the absurdity and 
Mr. Schimpff’s scheme. 

Had his statement been correct, then the long sought 
for solution of the problem of equal trisection of any 
angle would have been found.. 


Hongkong, China. R. Tu. Ssésrepr. 


Solar Energy 
Editor of the AMERICAN: 
interested in the Fessenden scheme for 
recently depicted in your paper, 
statement in the sub-title 
reached by 


To the ScIENTIFIC 


I was much 
solar 


astonished at the 


utilizing energy 
but not less 
that the 
means was 65 deg. C. 
the mistake 
later issue. 
February 


temperature so far such 
I was therefore very glad to see 
corrected by Mr. Fessenden himself in a 
But now comes along another correspondent 
in the 18th number, and blithely states that, 
“Any schoolboy knows that the rays of the sun 
never raise water to the boiling point of 212 degrees with- 
out the use of condensing mirrors or Now it 
may be true that this is common schoolboy knowledge, 
but like much else that every schoolboy knows, entirely 
mistaken. In fact it is very difficult to perceive how 
some people come to their remarkable knowledge, cer- 
tainly oftentimes neither from their own experience nor 
reading. Many people have a way of deciding things for 
themselves, and having done so, are more satisfied with 
the results than if the greatest light of the age had per- 
sonally instructed them. I once knew an estimable old 
lady to whom I happened to remark that the melting 
point of platinum was nearly 2,000 deg. C. “Why that 
is impossible.” she exclaimed. “There aren’t so many 
degrees as that.” “How many do you think there are?” 
I asked. “At most two hundred,” she replied, and noth- 
ing could persuade her that there could be any more. 
She had decided the question for herself and that set- 
tled it. There was no shaking her certainty with regard 
to it. 

Now on page 5? of Arrhenius’s “Worlds in the Making” 
we read: “Langley made an experiment with a_ box, 
which he packed with cottor wool to reduce loss by radi- 
ation, and which he provided, on the side turned toward 


highest 


cal 


lenses.” 


the sun, with a double glass pane. He observed that 
the temperature rose to 113 deg. (235 deg. F.), while 
the thermometer only marked 14 deg. or 15 deg. (57 
deg. or 59 deg. F.) in the shade. This experiment was 
conducted on Pike’s Peak, in Colorado, at an altitude of 
4,200 meters (13.789 feet), on September 9th, 1881, at 1 
hr. 4 min. P. M., and therefore at a particularly intense 
solar radiation.” 

Every competent physicist, in fact, well knows that 
the temperature to which a body will rise when exposed 
to radiation of any sort depends merely upon the bal- 
ance between heat received and heat lost. If all heat 
loss could be prevented, there would be no_ theoretic 
limit to the attainable temperature, except that of the 
radiating body. Hence practically it is merely a ques- 
tion of good insulation, and of the interposition between 
the radiating and the absorbing body of a medium 
permeable to short waves, but opaque to long ones. 
Langley used merely a double glass plane, but there are 
other substances much better adapted to the purpose. 
Nor is cotton wool the best insulator. Langley’s was 
decidedly a rough experiment, a mere side issue in a 
more important investigation. With more refined means, 
there is nothing absurd or improbable in the attainment 
of temperatures much above the ordinary boiling point 
of water by direct solar radiation, all schoolboy knowl- 
edge to the contrary notwithstanding. 

There is a widespread popular fallacy closely connected 
with this question, which it may be useful to mention 
here, viz., that the sunlight has a definite temperature, 
and that a thermometer put out in the sun measures that 
temperature. As a matter of fact the temperature that 
such an instrument will indicate depends entirely upon 
the nature of the instrument. Different thermometers 
will give entirely different readings in the sunlight. 
Blacken the bulb of one of them and the mercury will 
rise, though everything else remains the same. The 
reading obtained merely shows the temperature at which 
the heat lost or radiated away equals that absorbed, and 
has nothing to do with the temperature in the sun. The 
latter expression has no meaning. 


Waterville, Maine. F. Morr Sm™irna. 


The Need for Standard Wire Gages 


To the Editor of the Scientiric American: 

The item in the Screntiric American of February 11th, 
page 15, regarding wire gages, touches an important 
matter. The present confusion in wire gage sizes should 
not have been tolerated for so many years, but it is not 
too late to apply a remedy. 

The following facts, explaining some of the points in- 
volved, will, I trust, be of sufficient interest to obtain 
space in your columns. 

The use of so many different gages is one of the most 
annoying perplexities in the wire and sheet-metal busi- 
There than five different gages in 
common use in the wire and sheet-metal trades in the 
United States, not to mention the English Imperial stand- 
ard gage, screw gage, etc. For instance, a customer 
may order a lot of springs of No. 10 gage wire, of 
course not thinking it necessary to mention what gage 
he uses. The manufacturer should know these details 
by telepathy or by some other intuitive method! As a 
result, the springs might be made of any one of the 
following sizes of wire: Am. or B. & S. gage, 0.10189; 
Birmingham or Stubs, 0.1384; Washburn & Moen, 0.135; 
Stubs steel wire, 0.191; U. S. sheet gage, 0.1406; and if 
music wire gages are included, 0.026, 0.024 or 0.0236. 

To obviate this difficulty as much as possible, most 
spring makers have adopted the W. & M. gage, and use 
it for all steel wire springs (except those of music wire), 
when no gage is mentioned. 

The Brown & Sharpe gage, or the American gage, is 
the standard gage adopted by makers of brass wire and 
sheets, but confusion is caused by much brass wire 
being still drawn to Birmingham gage. 

In England this same confusion obtained for years: to 
a much greater extent than in the United States, no less 
than forty-five different gages having been used to 
measure wire. (For a full discussion of the gage ques- 
tion in England see “Wire, Its Manufacture and Uses,” 
by J. Bucknall Smith, C.E., pages 125-131.) . This condition 
caused the matter to be taken up by the manufacturers, 


ness. are no less 


which resulted in the formal adoption by the law of the 
“Imperial standard wire gage.” While the Imperial 
gage is the only legal wire gage in England, yet some 
manufacturers still use the Birmingham gage. 

In the United States no successful effort 
made toward the adoption of any standard 
wire. Sheet makers have a standard gage, 
having adopted the “U. S. standard gage for sheet and 
plate iron and steel” on March 3rd, 1893. 

The Brown & Sharpe gage is generally used for brass 
sheet and wire; Birmingham or Stubs, Brown & Sharpe, 
and Washburn & Moen gage for iron and steel wire, and 
Stubs steel wire gage for drills and drill rods. In 
all of the above gages the size decreases as the number 
increases, for instance, No. 5 is smaller than No, 4 In 
music wire and screw gages the reverse is true. Even 
in music wire there is no uniformity, the several gages 
used by English, German and American makers showing 
considerable variation. 

The refinement to which 
carried is astonishing. | Millionths 
lionths of an inch occur. It is not so much a question of 
the relative desirability of the different gages as it is 
the broader question of adopting some gage as standard 
for all kinds of wire, so as to avoid the confusion and 
loss often caused by the present conditions, 

A simple and effectual remedy has been proposed, viz., 
to use the micrometer alone for gaging wire. When sizes 
are expressed in decimals there is no confusion, 0.063 
meaning just the same to the user of the B. & S. gage 
as to the user of W. & M. or any other gage. 

Certain sizes could be designated as standard or reg- 
ular for convenience in drawing wire and to avoid a mul- 
This arrangement would do away with 
which sometimes the 


has heen 
gage for 


Congress 


sizes are 


ten-mil- 


some of the gage 


and even 


tiplicity of sizes. 
all half and quarter 
cause of misunderstanding at present. 
writer has often found a great lack of assurance 
the actual position of No. 0¥, in the scale of sizes. A 
decimal arrangement can be made, taking into considera- 
tion all the gages in general use, and with a compara- 
tively small number of changes in actual sizes, the 
change being mainly in the nomenclature. 
F. E. Warrriesry, 
Secretary and Treasurer Raymond Mfg. Co, 
Corry, Pa. 


are 
For instance, the 


sizes, 


as to 


The Nantucket Windmill 


To the Editor of the Screntiric American: 

In your issue of January 28th appears an article on 
Nantucket’s famous windmill, by Allen Day. While the 
article is excellent in many ways and very interesting to 
the average reader, in that it deals with a business of 
the historic past, I fear it conveys a false impression, and 
carries with it the inference that the mill is still in opera 
tion. 

As a matter of fact, the mill has not ground any corn 
for a quarter of a century; and although its mechan- 
ism, which the Screntivic American so fully 
is complete, it would not be feasible nor safe for the mill 
to be started without the expenditure of quite a large 
in making repairs, and replacing badly 


describes, 


sum of money 
worn parts. 


The last miller was an old Portugese named John 
Francis Sylvia, and he had for an assistant the inte 
Peter Hoy, a veteran of the civil war who died last 


summer. While the mill was actually operated by Sylvia 
up to the early 80's, the business which it once had was 
gone long before that period, and the last time its big 
vanes were set in motion to grind corn was a few month 
before Sylvia’s death, when a couple of bushels were 
carried to the mill and ground into meal, which was then 
sold in small paper bags at ten cents each, for souv- 
enirs. I doubt very much if any of those little bags of 
meal are in being to-day; if so, they have historic value, 
as the mieal is actually the last ever ground by Nan 


tucket’s old mindmill. 
Nantucket 


The old landmark is now owned by the 
Historical Association, which opens it each summer as 
a sort of museum. Whether its vanes will ever be set 


in motion again is very doubtful, but it is assured that 
the mill and its peculiar mechanism will remain intact 


for many years to come. Harry’ B. Torerer 


Nantucket, Mass. 








Wanted: A Trimming Machine for Paper 
Hangers 

BSERVE a paper hanger on a job calling for good 

work and you will notice him paste the paper, then 
fold it upon itself, pasted surfaces inside. Then press- 
ing a straight edge firmly upon the folded paper just 
back of the marginal strip, he will, with a keen knife, cut 
off the strip; or, in paper hangers’ parlance, trim the 
paper. Paper of a cheap grade is frequently trimmed 
by machine in the shop, before being taken to the job and 
before the paste is applied. For a while the writer of 
this note was at a loss to understand why it was not 
better to trim the paper by machine, as it seemed it 
could be machine cut more accurately than by hand. A 
friend, a master paper hanger, doing first-class work only, 
explains it as follows: If you paste paper to the edge and 
put it on the wall, a small portion of the paste is likely 
to squeeze out at the joint and smear. In hand trimming, 
the pressure of the straight edge squeezes all surplus 
paste out into the marginal strip which is trimmed off, 
leaving no excess to smear in hanging the paper. It 
may be practicable to devise a combined pasting and 
trimming machine which will paste the paper, press out 
the surplus paste and then trim the paper accurately and 
with greater facility than by hand. 


The Current Supplement 

HE reasonable use of materials in the construction of 

automobiles is the subject of the opening articles of 
the current Supptement, No. 1835. The author of the 
article, Mr. Henry Souther, makes a particular point of 
discussing the selection and treatment of alloy steels. 
Charles Janin writes on the gold dredging industry, and 
points out its limitations and its possibilities —The 
famous astronomical clock of Venice is described by 
Mr. Charles A. Brassler in an illustrated article-—Ethel 
Claire Randall writes interestingly on the pygmy people 
of Africa—The eminent Dutch physicist, Prof. Van 
der Waals, who has recently received one of the Nobel 
prizes, is made the subject of a biographical article. 
Mr. J. A. Hardcastle discourses interestingly on migrat 
ing stars, with particular reference to modern star drift 
theory —Dr. E. F. Phillips’ admirable monograph on 
making money out of bees is concluded. 


Perfume Statistics from a Botanist 
CCORDING to the investigations of a German botan- 
ist, out of forty-three hundred species of flowers cul- 

tivated in Europe only four hundred and twenty possess 
an agreeable perfume, Flowers with white or eream- 


colored petals,:we are told, are more frequently odor- 
iferous than -others. Next in order come the yellow 
flowers, then the red, after them the blue, and finally the 
violet, whereof only thirteen varieties out of three hundred 
and eight give off a pleasing perfume. In the whole list, 
as compiled by this authority, thirty-three hundred and 
eighty varieties are offensive in odor, and twenty-three 
hundred have no perceptible smell, either good or bad, 


Catgut from Silkworms 


ROBABLY but a small percentage of the fishermen 

who use flies strung with fine translucent “cat-gut” 
are aware that the almost unbreakable that 
holds the hooks against the fiercest struggles of the struck 
fish comes from silkworms. The principal center of the 
manufacture of this kind of cat-gut is the island of 
Procida in the Bay of Naples, but most of the silkworms 
employed are raised near Torre Annunziata, at the foot 
of Vesuvius. The caterpillars are killed just they 
are about to begin the spinning of cocoons, the silk glands 
are removed and subjected to a process of pickling, which 
is a secret of the trade, and afterward the threads are 
carefully drawn out by skilled workers, mostly women. 
The length of the thread varies from a foot to nearly 
twenty inches. 


substance 














rRVHERI ience which shows the wonderful together have of which numb 
| power ¢ the human intellect as well is does one-half were the year 1885 The 
ronomy; t e is no branch of astronomy so full of new star in seen in the constellation 
trange uUPrprise is the study of the light-variations of the Scorpion, i 134 B. C.. by the greates 
of i si of these changes ire of everyday oc- istronomer of antiquity, Hipparchus The most 
urrence wh may be predicted with the accuracy of star yet seen ippeared to Tycho Brahe 
an eclipse ; change irregularly and at long intervals; on November Its brilliancy was so gre 
while orne em to concentrate their whole life into it could be seen Its color at first 
one amazing outburst, where in a few days or hours a white, then red, but it paled in color as after three 
star glit ridenly increased a thousand, or even it began to itness. The number 
ten the ul fold Stars which blaze forth so quickly stars found in the past twenty-five years equals that found 
ire ed “new tars, or “nove,” and interest in them in the two thousand years previously The importance 
has beer it much aroused by the discovery of no of photography by the fact that 
| than four in the last three months of the year just than fifteen of stars were revealed 
' seal pr ttographic plate. of these fifteer were 
Of these f the most interesting is the one in the covered at the Harvard College observatory from 
onstellat Lacerta, discovered by the Rev. T. E. of plates made or at their southern 
Espin of Dunham, England, on December 30th, 1910. This pendency in Arequipa, Peru. Ten of the Harvard College 
tar, now kin Nova Lacerte#, is found in the Milky discoveries are Fleming, two to Miss 
Wa het we the constellations of Cassiopeia ind ind two to Miss is probable, however 
Cygnus, and forms the apex of a small equilateral tri- the discovery star from photographs may 
ingle, with ti tars of 8 and a Lacert# on the edge of be made until after the most interesting pe riod is past, 
the Milky W is the base. In view of the many prob- ind it is even possible that such a discovery should 
lems still ed concerning new stars, this star at the take place till years after the star blazed forth 
present writing forms the chief object of interest in the star discovered by Cannon, of Harvard, on 
stellar « irons for professional astronomers all over the ber 12th, 1910, photographs made more 
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By Prot. S. A, Mitchell, Ph.D., 
Professor of Astronomy, Colum- 


bia University 








Peru. 


1910, Espin noted 


tar in Lacerta not found on the star charts, and on ex- 
umining it with a small spectroscope he found a peculiar 
spectrum of bright lines. Thinking he had discovered a 
rather unusual variable star, the news was telegraphed 
to the Greenwich observatory, who in turn cabled to the 
Harvard College observatory. Prof. Pickering, on look- 
ing into his splendid storehouse of plates, found that 
the star did not appear on a photograph taken on Novem- 
ber 19th, but on November 23rd the star was of the fifth 
magnitude. When discovered by Espin, it was already 
on the wane, for it was of the seventh magnitude when 
first observed by him. 

An examination of plates taken by Prof. Barnard, 
of Yerkes observatory, and Prof. Max Wolf, of Ger- 
many, shows that the new star had been previously 
photographed by these eminent astronomers; as early as 
1893 by Prof. Barnard, when it was of the fourteenth 
magnitude Between the 19th and 23rd of November, 
the star increased its brillianey 4,000-fold. 

As long as astronomers had merely the changes in the 
star’s light to guide them, no satisfactory theories for 
the causes of new stars were obtainable. They were able 
to describe the facts, but could give no adequate explana- 
tion of them. The addition of the spectroscope to the 
gave a powerful instrument of research. To 
give a legible spectrum, one to be permanently recorded 
on a photographic plate, there was necessary a star of 
some brilliancy, and it was not till the outburst of Nova 
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Aurige in 1892, that a satisfactory test of spectroscopic 
theories could be made. What remarkable surprises the 
spectroscope did then record! 

On February Ist, 1892, Dr. Anderson, of Edinburgh, 
discovered visually a new star in the Constellation of the 
Charioteer. Photographic plates being then consulted, it 
was found that the star had been invisible on December 
Sth; forty-eight hours later it was of the fifth magnitude, 
while on December 20th the star was of the 4.4 magnitude ; 
so that for nearly two months the star shone with a bril- 
liancy which could have led to its detection by anyone 
acquainted with celestial geography. The spectroscope 

















Nebulosity about Nova Persei September 20, 1901. 
After a photograph made at Yerkes observatory. 


immediately applied to Nova Aurige showed startling 
peculiarities. The spectrum was seen to blaze with bright 
lines, those of the hydrogen series and helium set being 
most conspicuous. Most of the bright lines have had 
dark companions on their violet side. Here, to the as- 
tronomer, was a shift in position in the lines of the spec- 
trum, and this could be explained by only one supposition. 
This hypothesis was that two stars had collided in space, 
one, a bright-line star, receding from the earth with the 
speed of 230 miles per second, the other a dark-line 
star, approaching us with a velocity of 320 miles. The 
brilliant light was supposed to come from the impact of 
these two stars at the speed of 550 miles per second. 
But future events did not bear out this hypothesis, for 
the bright and dark lines in the spectra retained their 
relative positions unchanged, or in other words, the two 
stars kept up their same relative speeds. For this to be 
so, their gravitational force must have been at least 15,000 
times that of the sun! Other incongruities appeared, so 
that the theory of the colliding stars was inadmissible 
and had to be dropped. What other theory is there to 
take its place? The peculiarities in the spectrum of Nova 
Aurige are shown in the photograph to be seen at the 
Harvard College observatory. 

Instead of looking more closely into the light history 
of this interesting star, let us turn to a more brilliant 
one of the same class, which ranks next to Tycho Brahe’s 
star as the brightest of its time. The same Dr. Anderson, 
who has discovered Nova Aurige,on February 22nd, 1901, 
noticed a star in the contellation of Perseus outrivalling 
the brilliant star Algol. Twenty-eight“ hours previous to 
this, photographs by Mr. Williams showed there no star 
as bright as the twelfth magnitude. Dr. Anderson was 
more lucky with his second discovery, for he caught the 
star Nova Persei on the rise. It gained light rapidly 
after its discovery at Edinburgh, and on February 23rd 
even exceeded Capella in brilliancy. Its light quickly 
dwindled, and by the following day it had lost one-third 
of its light. It continued to lose its light gradually, 
but with an occasional sudden brightening as is shown 
in the attached diagram. 

Here at last was a brilliant star on which it was pos- 
sible te test spectroscopic theories. And what curious re- 
sults the spectroscope revealed! To begin with, the 
spectra at first showed the ordinary Orion type with 
faint dark lines of hydrogen and helium. According to 
astronomers such a spectrum marks a star in an early 
stage of development. The new star then appeared blue 
to the eye. On the day following the maximum of Feb- 
ruary 23rd, however, the character of the spectrum was 
completely and absolutely changed. Bright lines now ap- 


peared, the same spectrum was seen as in Nova Auriga, 
with the bright lines accompanied on their violet sides 
with dark companions, On the assumption of bright and 
dark star colliding, the impact would have been at the 
rate of 1,000 miles per second! Such an impact might 
occur once—though the chances are many against it—but 
for such impacts to keep on recurring, and at such ter- 
rific speeds, is clearly inadmissible. Some other explana- 
tion must be found, The appearance of the brilliant 
bright-line spectrum caused the star to have a red color. 
The star gradually became less red as the days passed, 
and as the star diminished in brilliancy. The spectrum 
was likewise modified as the star declined. The dark 
lines became less prominent, and two weeks after the 
most brilliant period, had disappeared altogether. The 
bright lines now shone without dark companions. These 
lines gradually changed in appearance, some of the lines 
disappeared, new ones appeared, till in August the star's 
spectra shone with a series of bright lines which are the 
exact counterparts of those observed in planetary nebulae, 
While these changes were going on, the star’s color altered 
from red to orange and finally to a deep blue. 

Such then were the peculiar changes in the spectrum 
of Nova Persei, the brilliant new star of ten years ago, 
and these were the exact reproduction, but on a brighter 
scale, of what had gone on in Nova Aurige. 

Strange as were the spectrum changes, they were no 
more curious than what was revealed by long exposure 
direct photographs. By using the reflecting telescopes 
at the Lick and Yerkes observatories, Perrine and Ritchey, 
respectively, showed simultaneously that Nova Persei was 
surrounded by © far-reaching nebula which showed great 
peculiarities southeast of the new star. A comparison 
of two drawings from photographs at the Yerkes ob- 
ptember 20th and November 13th, 1901, 
show that the nebula was expanding outwards and _ in- 


servatory made , 
creasing in size. In examining the two drawings it will 
be readily seen that the strong condensations above and 
to the right of Nova Persei, which is shown in the middle 
of the drawing, are moving away from the star. This 
change may readily be seen by counting the squares. 
Here is an unprecedented change. What is the reason? 
Kapteyn and Wilson independently brought forth the 
explanation that the nebular changes proceeded outward 
from Nova Persei with the velocity of light. In other 
words, the sudden outburst of light from the new star 
proceeded outward through space, illuminating as it did 
dark nebulous matter spread through space like the 
wispy clouds. Though there are difficulties in the way of 
this explanation, it is the best we have. If this is correct, 
then the star must have blazed out three hundred years 
previously, and the star was so far away it took light 
traveling at the rate of 186,000 miles per second this 
And if this distance is the 
correct one, the star at its maximum was 8,000 times 
more brilliant than our own sun! 

Though at its maximum brilliancy on November 23rd, 
Nova Lacerte was not discovered till over a month later 


length of time to reach us! 
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Spectrum (negative) of Nova Lacerte. Taken January 
3, 1911, by Frost, at Yerkes observatory. 








on December 30th, 1910, when its light was on the decline. 
\ spectrum was obtained at the Yerkes observatory 
by the director, Prof. Frost, on January 3rd, 1911, by 
means of the spectrograph attached to the great 40-inch 
telescope. This spectrum reproduced above shows the 
bright hydrogen lines Hé, Hy and Hg with dark lines 
on the light or violet side. This appearance with the 
broad band at wave length 4640 is exactly analogous to 
that observed in the case of Nova Aurige and Nova 
Persei, at corresponding stages of progress. Prof. 
Barnard, using the 40-inch visually, found that at the 
principal focus of the great lens the Nova was of a 
whitish color with crimson glew around it, which agreed 
essentially in appearance with an ordinary star. One- 
third of an inch farther from the object glass appears a 
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beautiful crimson image of the star, as sharp as the first 
one, surrounded by a greenish halo. This appearance 
noted before by Barnard, in another new star, Nova 
Geminorum, is caused by the concentration ef the crim- 
son light from the red line of hydrogen. The exact 
position of Nova Lecertw is 22 hrs. 39 min. 11.79 sec, 
and 52 deg. 15 min. 19.8 sec. north. 

The most notable features of the new stars are as 
follows: 

1. Three have appeared in nebule, and all, with but 
one exception (Nova Corone) have appeared in the 
Milky Way. 

















Changes in nebulosity of Nova Persei apparent on Nov- 
ember 13, 1901. From photograph taken at 
Yerkes observatory. 


2. The stars are all very remote since they show no 
parallax. 

3. They quickly rise from obscurity and slowly sink 
back again to obscurity. 

4. They show first the spectrum of a star in its first 
stages of development. 

5. Then appears the spectrum something like that of 
the solar chromosphere with bright hydrogen helium lines 
with dark lines on the side of shorter wave-lengths. 

6. The color of a new star is first bluish white, then 
red, slowly changing to orange and then to blue or white. 

7. The spectrum changes in character till it becomes 
that displayed by a planetary nebula. 

8. In Nova Persei, a nebula became successiveiy il- 
luminated. 

Any adequate theory of new stars must take account 
of the above facts. The spectroscopic stages are not mere 
transitory phenomena, but have their several changes ex 
actly matched by permanent stars in the sidereal uni- 
verse. For instance, the star P Cygni shows the bright 
and dark lines side by side as does also 8 Lyre. A 
cause for a blazing out of bright spectrum lines could 
not be accidental in new stars, and act continually in 
other stars. New stars cannot be caused by the collision 
of a bright and a dark star. Nor can we assume that 
they are caused by the sudden explosion of gases im- 
prisoned in the hollow shell of a star. (This theory has 
been advanced.) If the star was an ordinary looking 
star before the explosion its spectrum would consist of 
an ordinary dark line spectrum. The liberation of gases 
under great pressure and their appearance due to the 
explosion would give a spectrum of bright lines. The 
waves coming from a gas under pressure would be short- 
ened in length and bright lines would appear on the 
violet side of the dark lines instead of on the red side. 

The only rational explanation is that a star moving 
with moderate speed in the Milky Way encounters a 
widely spread out nebula which before was so faint that 
it had not been detected by our photographic plates. 
The star passing through the nebulous material behaves 
like a meteor passing through our atmosphere, it be- 
comes suddenly luminous and exhibits the bright line 
spectrum. As soon as it has passed through the densest 
parts of the nebula its light begins to wane, and con- 
tinues to decline except when the star encounters some 
outlying small portions of the nebula, when the star sud- 
denly brightens up for a short time. 

Truly “one star differeth from another in glory,” and 
great is the human mind that can unravel those strange 
mysteries! 
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Nova Sagittarii, August 3, 1899 





Spectrum of Nova Aurig#, photographed at Harvard College, 


NEW STARS AND THEIR MEANING 





Nova Sagittarii, August 10, 1899, 
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Science in the Current Periodicals 


In this Department the Reader will find Briet Abstracts of Interesting Articles Appearing in Contemporary 
Periodicals at Home and Abroad 


England the commonest rat is the so-called gray rat, Mus 


plague among rats in that neighborhood, it becomes im- 
decumanus, or Hanoverian rat, which usually inhabits 


‘a rriers acne 
Carriers of I lague portant to inquire what the probabilities are of any con- 
sewers, and is a fierce, strong animal, shy of human beings. 








BCHUNICALLY any timal ij i carrier of siderable spread of the infection in England. “In any 
jague which has plague, and in the organs or outbreak of plague in a new locality,” says Mr. Grew, In India thecommonest rat is the black rat, Mus rattus, 
wd of which the plague bacillus resides In “the factors which determine the extent and severity of which is not at all shy, and which, being allowed to 
hat sense the itives of India are plague car- the epidemic are much more numerous than are gen- do so, lives on terms of intimacy with the Indian native, 
riers, the ra wd bandicoots of India are still more em- erally supposed, and the margin between danger and But the black rat is found in England in the Thames 
phatically plague carriers. But, in the last resort, see safety is dependent on factors which are in themselves and Mersey warehouses; and the gray rat is found 
ng that the instance in which a rat suffering from apparently slight For example, it has already been in Indian ports. The reason why the black rat 
plague could inoculate man with plague spreads plague in India is that it dwells 
bacilli must be so rare as not to be worth unmolested in the native villages, and in 
considering, the true carriers of plague the ramshackle native quarters of towns; 
ire the animals which convey the bacilli and that, consequently, if it has any epi- 
from rat to t. or from rat to man, or, zobtic disease which can be transmitted to 
in rare instance ' to rat. These man, there is an initizl probability of its 
inimals ar le ich infest rats transmission. In short, the Indian rat is a 
This con on, perently so simple, reservoir of plague which is constantly 
was, how whed without long being tapped by the fleas which live on it, 
ontinued tigations, undertaken, at and which carry it on to the human being 
the instance of the Indian government, in the rat’s neighborhood. On a rat in- 
by a commission of bacteriologists (un- fected with plague thirty fleas are by no 
der the direction of Dr. C. J. Martin, means an excessive number. In one native 
F.R.S. and Col. David Bruce, F.R.S.), house in Parel, an Indian village, no fewer 
which has been at work since 1904. The than three hundred rats were trapped. 
results of that commission’s work are Multiply the number of fleas by the num- 
ummarized by 1} S. Grew in Knowl ber of rats, and the number of possible 
edge Among the tigations made by aD tics plague inoculators thus arrived at will give 











an indication of the risk which Indian 
natives run of contracting plague when 
there is an outbreak of it among rats 





the Plague Cormmission’s bacteriologist 


have heen a number which dispose of the Fig. 1.—An old Bengalpura street. Fig. 2.—The interior of a coolie’s room. 











idea that plague in ordinarily be spread on tae dweltinn | es oe saielianccntnee isintath Wideienn denietalitiain atbitntatidai ian ; ; a 
by plague bacill which may be left on : fore, on the face of t, si to be fi —_ lying all overthe place and affording shelter “It will be seen, therefore, that even if 
the rt! m the floor of infected houses, with rats and facility to rats. there were an outbreak of plague among 
on the Nor can plague be trans- the rats of Suffolk, the chances of the 
\itted usually by serial infection. That is to say, it can- said that plague is spread entirely by plague fleas. This development of a corresponding outbreak are not very 
it be transported through the air, or with wind-swept may naturally lead to the inquiry whether the last Great large. But they are further narrowed by the kind of fleas 
dust Nor, again, though this belief has had a long cur Plague of London, which proved so devastating, was which live on rats in this country and in these latitudes. 
reney, can it usually be transmitted through food The spread by fleas? If it were so would not this argue that There are six kinds of fleas which have been found on 
Indian Plague Commission have discovered no fact which the habits and dwellings of London in the late seven- rats. The human flea (Pulex irritans) is found on it 
would suppert the suggestion that plague may effect an teenth century were much more dirty than we have any sometimes, but not very often. The dog flea (Pulex canis) 
entrance into the human erganism through the stomach evidence to show that they were? Moreover, would not is found more often but still seldom. The mouse flea 
or intestinal canal The probabilities of infection the supposition be in conflict with the recorded facts (Ctenopsylla musculi) (see Fig. 9) is also found. 
illowing any number of plague bacilli are ex that whole families were stricken with the plague, ap- “There are, however, three kinds of fleas which are 
m mv it is justifiable to conclude that in parently taking it from one another? That is certainly found commonly on rats, and the consideration of which 
nature, in“ection of rats by feeding rarely or never takes true; and the answer to these questions is to be sought is more particularly relevant to the question of the con- 
place, and that rats do not become infected by eating in the fact that plague has more than one development tagiousness of plague. The first is a rat flea, Typhtopsylla 
the carcasses of their comrades. The repetition of these It may develop into plague pneumonia, which, of all musculi (not unlike the mouse flea), which is common on 
forms of plague, is the most dangerous and the most rats in some parts of Europe; but which will not bite 
infectious The mortality in plague pneumonia ap- 
x i . rs a ~ proaches one senomiapen ad oaks hardly ee mannose > 39935 ) 
c my ] A from it Moreover, while suffering from it the patients rovers . Fe NY: = = Ei: J 
fu ' \" ) xT ire delirious, they are with difficulty restrained from > rN oral L Wr Sy) 1) 
: walking about, and they cough incessantly. Their sputum a SS ie = 
is full of plague germs, and is highly infectious to any- t “ } —_ ) j 
} / a one on whom it may be discharged. Rats, also, may — yn 1A — & if 
. / % ” have plague pneumonia; and there is one instance at 4) , Q S ) 
Y /} \ iuny rate in which a_ bacteriologist is believed to have i aN \\ \ 
, » 


Fig. 8.—Sarcopsylla gallin- 
acea, the chicken flea. 


Fig. 7. Pulex felis, 
the cat flea. 


facts has a certain interest at a time when the appear- 
ance of plague among rats in Suffolk has created a very 
distinet prejudice against the use of game, of hares, and 
even of imported rabbits as food Every one would, of 
course, prefer not to eat any animal which could pos- 
sibly have died from plague, but no one would be in the 
least likely to contract plague by doing so. 

In view, however, of the fact which is now declared 
by the highest authority to be well established, that there 
? 0 


have occurred ises of plague pneumonia in Suf 


foik, and that there have been a number of cases of 


contracted plague from the sputum of a plague infected 
rat. The Great Plague of London took place im winter, 
and a large number of victims no doubt had plague 
pneumonia; hence the virulence and rapidity of the 
contagion, 

“What then is the genesis and progress of an outbreak 
of plague? Plague, in the first instance, appears to 
irise in certain foci in Asia and Africa, where it always 
exists. In a locality such as Bombay, an outbreak among 
human beings is preceded by an outbreak among rats, 
ind if a curve be drawn showing the rise, culmination 
and decline of the plague among rats, it is found that 
a rise, culmination and fall of plague among human 
beings takes *place in a curve almost parallel to that 
of the plague among rats, but occurring about a fort- 
night later. The reason is quite plain. In the native 
dwellings of India generally, and in the native villages 
of the Punjab, man and the rat live together like 


friends. There are two kinds of rats in India, as there 


are two kinds of rats in England, though the numeri- 
cal proportions of the two kinds are usually reversed. In 








Fig. 9.—Ctenopsylla mus- Fig. 10.—Ceratopsyllus 
culi, the mouse fasciatus, the Euro- 
flea. pean rat flea. 


man. The second is the most common European rat flea, 
Ceratopsyllus fasciatus (see Fig. 10). But this flea will 
not feed on man, except when starving. The last and 
most important flea is Pulex cheopis, the Indian rat flea, 
which, unlike the European rat flea, readily feeds on a 
number of animals. In the absence of rats it will readily 
bite man. 

“Tt will be seen at once how important this factor is. 
The varying appetite of the different kinds of fleas modi- 
fies to a great extent the probability of the transmission 
of plague to man. If it were possible, or probable, that 
the European rat flea should alter its habits and adopt 
man as a host, the probability of human plague in Kurope 


























Fig. 3. —The house (at Parel) with the Fig. 4. 
plant pot in front produced a very 
large number of rats, 


An examination of plague-infect- 
ed rats at one of the Indian Gov- 
ernment laboratories. 


‘CARRIERS OF PLAGUE 


Fig. 5.—Taking a systematic count 
of the number of fleas para- 
sitic upon rats in India. 


Fig. 6.—Natives in India picking off 
fleas from live rats for the 
Government experiments. 
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different order. At present 
less extent, Europe in the 


would be of an entirely 
northern Europe, and to a 
temperate zone, seems immune from an outbreak of plague 
on account of the habits both of the gray rat én of the 


flea which lives on it. 


Preserving Eggs With Water-glass 
YGGS in large quantities are successfully kept in 
Bea storage for many months, but this method can- 
Of the 


not be employed by small dealers or housekeepers. 
devised, 


numerous chemical have 
only two, the water-glass and lime-water processes, have 
been generally adopted. No satisfactory explanation of 
the preservative action of water-glass (sodium silicate) 
has yet been given. The simplest theory is that the pores 
of the egg shell are stopped by a precipitate of gelatin- 
ous silica and that the solution of one part of water-glass 
in 15 parts of water protects the eggs from the air and 
from colloidal solution cannot traverse 
the membrane which covers the egg. A mixture of water- 
glass and calcium carbonate hardens in the air, although 
reaction, causing the forination of calcium 
takes place. R. Berger concludes from his ex- 
periments, published recently in the Zeitschrift fuer 
Chemie und Industrie der Kolloide, that the product which 
is formed from the water-glass and the calcium carbonate 
hardens in the air, although no absorption occurs, and 
stops the pores. Solutions of other colloids 
were found to exert a similar preservative effect on eggs. 
The best result was obtained with a mixture of water- 
glass and a 10 per cent solution of rosin soap containing 
The temperature of 


processes which been 


hacteria. The 


no chemical 


silicate, 


soap and 


the smallest possible excess of soda. 
the water-glass was 120 to 125 deg. F. 


Fog and Fog Signals 
8 Sapa the above title Professor Alexander McAdie 
J has written an interesting illustrated article which is 
Weather Bureau’s 


supplement to the 
Pacific Coast” for 


published as a 
Chart of the North 


“Meteorological 
April, 1911. 
Especial attention is given to the fogs of the Pacific, 
especially those of the coasts of California, Oregon and 
Washington, where the frequency of fog is the greatest 
menace to navigation. The harbor of San Francisco is 
notorious for its fogs. On summer afternoons the wind 
in this vicinity clock-like regularity, 
to about 22 miles an hour, blowing in from the sea, and 
a solid wall of fog, averaging about 1,500 feet in depth, 
comes in through the Golden Gate, causing a fall in tem- 
viz., 55 deg. F. The 
from the 


is cloudless, 


rises, with almost 


perature to about that of the sea, 
level of the fog can be plainly seen 
higher surrounding hills. Above it the sky 
and the air has a temperature of from 80 degrees to 90 


upper 


degrees. 

The winter morning fogs of the same region 
known as fule form over the over- 
flowed bottom lands of which the tule is the characteris- 
tic plant—are quite different; they move seaward, and are 
relatively shallow, so that it is nearly always possible by 
lookout aloft to get above them and secure 
proper bearings. With the summer afternoon fogs this 


commonly 


fogs, because they 


sending a 


is impossible. 

Fog sometimes time along the entire 
Pacific Coast of the United States. How far it extends 
seaward is not definitely known; the average distance is 
estimated at fifty miles, but in some instances it is sev- 


occurs it one 


eral hundred miles 

Besides the ocean fogs and the tule fog, a nondescript 
smoke fog occasionally occurs at San Francisco, the fog 
moving seaward during the forenoon and returning as a 
dense black pall shortly after noon. 

One of the October, 
1908, during which fog signals were in use at the light- 
houses along the California coast from 200 to nearly 300 


months on record was 


foggiest 


hours. 

Before the introduction of submarine signals, marine 
disasters due to the frequent inaudibility of fog signals 
from sirens were of common occurrence in the harbor of 
San Francisco. The most memorable of these was the 
loss of the Pacific Mail steamship “Rio de Janeiro,” which 
was wrecked on the Fort Point Reef during a fog on 
February 22, 1901. One hundred and twenty-seven lives 
were lost. The pilot was unable to hear the fog signals 
from either Point Bonita or Lime Point on the north side 
of the harbor, or the tolling of the bell to the east and 
north, though all these signals were within easy hearing 
distance under normal were actually 
heard at the time far beyond the ship at an elevated point. 
In other words, the sound waves were refracted upward 
and passed over the ship. The refraction of sound owing 
to the presence of air strata of different temperatures 
and densities is a well-known phenomenon, but in the 
case of a well-defined fog bank reflection appears also 
to play a part in causing the remarkable aberrations of 
sound that are so puzzling and dangerous to mariners. 

Professor McAdie describes an instrument called the 
fogometer (a word, be it remarked, that the finical re- 
viewer blushes to record as an addition to the English 
language), which enables the mariner to utilize simul- 
taneously wireless and submarine or aerial signals in 
determining his position in a fog, when near a signal sta- 
tion. 

The vessel, being equipped with wireless, asks the near- 
est signal station, also provided with wireless, to send 
signals simultaneously by the two methods at a time 
agreed upon, and to repeat the same at intervals of 10, 
20 and 30 minutes. There will be a noticeable delay 
between the arrival of the etheric and the air or water 
Sienals. The transmission through the ether is practi 


conditions, anJ 


cally instantaneous: the transmission through the water 
at average temperature is approximately 5,000 feet per 


second, and through air about one-fifth as fast as through 
water. Thus at each signal the distance of the ship from 
its signal station can easily be calculated. Given the 
bearing and speed of the ship, and her distance from a 
known point on shore at successive moments, the instru- 
ment in question affords an easy means of laying off 
her course on a chart. 


Precautions to be Taken With Fuel Oil 


| cs the benefit of those who use or contemplate the 
use of fuel oil on board ship, the United States Navy 
Department has issued an order which we here republish 
from the Hydrographic Bulletin. The instructions and 
precautions read as follows: 

“Fuel oil as supplied to vessels of the navy is the 
residue of crude oil after the removal, by distillation, 
of sulphur and volatile oils inert, 
non-explosive, very difficult to ignite in bulk, and not 
capable of spontaneous combustion. The vapor from this 
oil is, however, explosive when mixed with the air, and, 
being heavier than air, tends to accumulate in low 
levels such as bilges and bottoms of tanks, where it may 
remain undiscovered until ignited by a naked light or 
spark. This vapor is always present in a partly filled 
oil tank, or in a tank which has contained fuel oil and 
from which the vapor has not been removed by artificial 
means, and is given off through the vents from tanks in 


and gases. It is 


process of being filled. 

“A leak in any part of the oil-burning system may, 
if allowed to endure, result in an accumulation of this 
explosive vapor, unless the leak be located in the path of 
air to the furnace. 

“Ignition of the vapor has been caused by an open 
light, electric spark, smoking, spark caused by strik- 
ing metal, heat from the filament of a broken electric 
lamp, sparks from funnel, or has been communicated 
from the galley or the fires under boilers. 

“An oil fire extinguished by water, but 
may be extinguished by sand, steam, or chemical fire ex- 


cannot be 


tinguishers. 

“An intelligent appreciation of the properties of fuel 
oil as described above is a better preventive of accident 
than of rules that may be pre- 
scribed. 

“The following detailed precautions will, however, be 
rigidly enforced: 

“1. When oil naked 
light, smoking, or electrical apparatus liable to spark 
will be permitted within 50 feet of the oil hose, tank, 
compartment containing the tank, or the vent from the 
tank. 

“2, While receiving fuel oil the storage tank must be 
closely watched for leaks, and care must be taken that 
all outlets from the tanks except the vents are closed. 

“3. No naked light, smoking, or electrical apparatus 
liable to spark shall be permited at any time in a com- 
partment containing a fuel oil tank. Electric lamps used 
in such compartments shall have wire protectors around 
the bulb, or shall be of a type that will insure the 
breaking of the circuit through the lamp in the case of 
breaking of the lamp. 

“4. No one shall be allowed to enter a 
until it has been gas freed by the use of steam, and 
any person then tank must have a life 
line around his body properly tended in order that he 
may be hauled out if overcome by gas. 

“5. Smoking, electrical fuses and switches, unless of 
the inclosed type, shall not be permitted in compart- 
ments containing fuel-oil pumps or piping, except that 
smoking may be permitted on the fire-room floor plates 
in front of the furnaces. 

“6. Care must be taken that the wire-gauze protectors 
in vent pipes from fuel-oil tanks are at all times intact, 
and smoking will be forbidden in the immediate vicinity 


adherence to any set 


is being received on board, no 


fuel-oil tank 


entering the 


of these vents. 

“7. Dampers in the uptakes of boilers must be kept 
full open while burning oil. Otherwise there may re- 
sult dangerous accumulation of gas in the furnace with 
a resultant backing out into the fireroom. 

“8. The valves on glass gages on fuel-oil storage or 
settling tanks shall be kept habitually shut. When a 
reading of the gage is desired the valves may be opened, 
but must be at once shut again. 

“9. In each fireroom fitted for oil burning there shall 
be fire extinguishing apparatus, consisting of: 

“Steam fire hose, permanently coupled and of sufficient 
length to reach all parts of the fireroom, and either: 

“(a) A box containing about two bushels of dry sand 
with a large scoop, or 

“(b) Chemical fire extinguishers of the tank type. 

“10. When the fuel-oil system has been not in use 
for a period of a week, or after joints in the piping 
have been remade, the system shall be tested cold, under 
pressures at least equal to the working pressures, before 
fires are Lighted. During this test there shall be a care- 
ful inspection for leaks. 

“11. Fuel oil will not habitually be heated 
deg. F., and never above its flash point in any 
of the system except in the burners. 

“12. Return connections from the burner-supply line 
permitting the recirculating of oil through the heater 
will not be permitted. 

“13. Care must be taken to prevent the accumulation 
of oil or vapor in any place outside the system, particu- 
larly in bilges under the furnace. This can best be ac- 
complished by rigid cleanliness. 

“14. In the event of a considerable 
oil in the furnace, such as may be caused by a sudden 
extinguishing of the burners, the vapor must be blown 
out through the smoke pipes by steam hose before fires 
are again lighted. 


above 150 
part 


accumulation of 


“15. For lighting the burners, a burning 
waste on the end of an iron rod about four feet long is 


This is to protect the fireman from a 


piece of 


recommended, 


back flash.” 


The “ Hottest ” Heat 

O feats of discovery present more points of fascinat- 

ing interest than the attempts now being made by 
scientists to explore the extreme limits of temperatur 
We live in a very narrow zone in what may be called 
the great world of heat, a stretch of some 10,461 degree 
We exist in a narrow space, varying from 100 degre: 
above to about £0 degrees below zero, i. e., we are able 
to withstand these extremes of temperature. If a world 
catastrophe should raise the temperatures of our sumi- 
mers, or lower that of our winters, by a few degrees, 
human life would perish off the earth. 

But though we live in such narrow limits, science has 
found ways of exploring the great heights of heat above 
us, and of reaching the depths below us, with the re 
sult that many important and interesting discoveries have 
been made. The results of the experiments in expioring 
the depths of cold are interesting and useful, but in 
the opinion of a writer in the Yale Scientific Monthiy, 
they are not of as much practical value as are the ex- 
periments with the hottest heat. 

At high temperatures, he states, heat vibrations are 
rapid. “Nearly all substances known to 
man liquids and gases. If the experimenter 
could go high enough, he could reach the high degree 
of heat of the burning sun itself, 
10,000 degrees. It is in the work of exploring these re- 
gions of great heat that such men as Moissan, Siemens, 
Faure and others have made such remarkable discoveries, 
reading temperatures as high as 7,000 degrees, twice th 
heat of boiling steel. Their accomplishments seen: the 
more wonderful when we consider that a temperature of 
this degree burns up or vaporizes every known substance 
How, then, could these have made a furnace is 
which to produce this heat? Tron in such a heat would 
burn like paper. 
would be able to produce a degree of heat capable of 
consuming the tools and everything else with which it is 


inconceivably 
become 


estimated at over 


men 


It seems inconceivable that even science 


produced, 

“The heat vibrations at 7,000 degrees are se 
that platinum, the most refractory and most unmelting 
of metals, melts like brick is con 
sumed like rosin. It works, in short, the most marvelous 
and incredible transformations in the substances of the 
earth. The earth was created in a condition of great heat, 
and a dying volcano gives only a faint evidence of the heat 
which once prevailed over all the earth. Tt was in the 
time of great heat that diamonds, sapphires and rubies 
were made. 

“More wonderful, if than the 
wrought by such heat is the fact that men can now pro 
duce it artificially; and not only produce it, but con 
fine it, direct it, and make it do their daily service 
One has only to look at the power derived from Niagara 
Falls. At Niagara are the hottest furnaces in the 
world. Here clay is melted in vast quantities to form 
aluminium, a metal as precious a few years ago as gold. 
Here lime and carbon, the most infusible of all the 
elements, are joined by intense heat in the curious new 
Here graphite, 


intense 


wax; the best fire 


possible, miracles 


and useful compound, calcium carbide. 
the cousin of the diamond, is made. Phosphorus is made 
in large quantities and cazborundum is manufactured. 1! 
has been prophesied that it is merely a matter of time 
before diamonds will be made at Niagara. 

“These marvelous new things in science and invention 
have been made possible by the ‘chaining’ of Niagara te 
the wheels of industry. The falling 
is transformed into electricity. 
form of energy known as electricity can be changed into 
the vibration known as heat. Accordingly, thousands of 
horse-power are conveyed as electricity over a 
wire, changed into heat and light between the tips of car 
there work principle, 


power of water 


Science has found that the 


copper 


wonders. In 
with the electric 
electrical 


bon electrodes, and 
the electrical furnace is identical 
Tt is twenty years since the first 
furnaces of practical utility constructed, but if 
the furnaces to-day in operation at Niagara Falls alone 


light 
scarcely 
were 


were combined into one, they would, one scientist specu 
lates, make a glow so bright that it could be seen from 
the moon. One furnace has built in which 

amount of heat energy equivalent to 700 horse-power is 
produced in an are cavity not larger than an ordinary 


been 


water tumbler. 

“In the best modern blast-furnaces, in which the coal 
is supplied with special artificial make it 
burn the more fiercely, the heat may reach 3,000 degrees 
This is less than half of that produced in the electrical 
furnace. In kilns, the after hour 
of firing, have been able to produce a cumulative t 
perature of as much as 3,300 degrees; and this with the 
heat obtainabl 


means to 


porcelain potters, 


em 
oxyhydrogen flame is the extreme of 
by any means except by the electrical furnace Thu 
the electrical furnace has fully doubled the 
possibitities in the artificial production of heat 

“There are two kinds of electrical furnaces, just as 
there are two kinds of electric lights 


pr ictical 


—are and ineands 


cent. Carborundum is made by the incandescent prin 
ciple. 
“The thermometer in use with the electrical furnace 


consists of a delicate thermometer registering say %,000 


degrees, which is set up some distance from the furnace 

“There can be no doubt that the possibilities of the 
electrical beyond all conjecture 
With American busy in its future’ develop 
ment, and with cheap electricity, there is no telling wht 
wonderful products may be manufactured.” 


furnace are present 


inventors 


new and 
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WORKSH 


A Referendum 


if Handy Man's Workshop is in a quandary. 











The Kditor 
it his earnest solicitation, this department, which was 
formerly published but once a month, is now appearing 
other week. But his 
They are trying to make him think that his 
interesting to him than to his 


every colleagues are conspiring 
against him 
department ia far more 
may be that this is so, and if it be so, it is 
for Handy Man to occupy two valuable pages 
But ia it 


lays 


readera li 
hardly fair 


of the Scvenvirt AMERICAN every two weeks. 
The Editer ia not 


hefore his 


convinced. He 
Does Handy Man's 
Do you find it of real practical 
were conducted differently Sit 
Rditor all about it. Send him 
ll him what you want, because, after 
not his. If you have 
profited by the ideas of others, give others the be ne fit of 
your ideas The 
kinks, and pays promptly Ta 
Address Handy Man, Sctennric 


hy any means 
the jucetion 
Workshop mierest you 
wish it 


and tell the 


readers. 


your asuaqdgeations T'¢ 
all, the department is yours, and 
Editor ia always glad to receive useful 
such as aré 


AMERICAN, 


mor kshop 
available 


New York 


Miter Box for Odd Angles 
By W. D. Graves 

wi a miter joint seems to be the only practicable 
f one for many jobs, it is one of the weakest and 
trost Wood is 
in unstable material, swelling or shrinking with every 
change of moisture conditions to which it is exposed, and 
pieces act just alike. For this reason 
so joined that their change in size may 


unstable jointures used in wood work. 


no twe pieces 
of it 
make 
slightest 


the outside, while shrinkage opens it on the inside. 


should be 
is little change as possible in the joint; but the 
swelling will cause the miter joint to open on 
Hence, 
some other metho! of joining 
dry and will be well 
Even 


it is always best to use 
unless the material is thoroughly 


protected from changes of moisture conditions 





j ; yg 


A 


Layout for an obtuse-angled miter joint. 








then its only excuse is its looks, but as the only reason 
for most moldings is ornamentation, and as the miter is 
the most practicable and comely method of joining them, 
it will continue to be used. 

there are on the market many good devices for cut- 
ting which are far more durable and accurate 
than anything one can make for one’s self, but the reaily 
good ire apt to be rather expensive, for one who 
has but an occasional joint to make; and no wood worker 
will ever have reason to regret having learned how to 
make a miter box for himself. First select stock which 
is absolutely dry, preferably straight-grained, and of such 
available wood as is least affected by atmospheric condi- 
tions. The bottom should be thick enough to give ample 
strength and stability. The side of this which is intended 
to go uppermost should first be planed straight and true ; 
and, “work side,” the edges made 
square and parallel with each other. Next the side pieces 
are made true on what is intended for the inside, and 
the top edge of each is carefully squared with it. Having 
trued up and squared the side pieces as stated, gage down 
from the top edge of each to a distance which shall be 
the inside depth of the box; ther nail or screw the sides 
to the bottem, using care to have the gage marks come 
exactly in line with the uppe: side thereof. Care should 
ilso be taken te so place the nails or screws that they 
will be weil out of the way of the saw. 

Set a bevel at the desired angie, with the blade pro- 
jecting on both sides of the stock, and with a sharp knife 
point mark across the top edges, always working from the 
inside. With a steel square resting on the bottom, square 
up to each of these marks on the inside of the side pieces. 
Take the saw which is to be used in the box, being sure 
that it is in the best possible condition, and saw down 


miters 


ones 


using this as the 


carefully to these marks. 

The stress laid upon the necessity for working from 
the inside is not intended to imply that the outside should 
be left rough; but, however nicely that is finished, de- 
pendence for accuracy should be solely upon the inside, 
for divided responsibility in mechanics, as in everything 
else, tends to trouble. 

Though a miter, as the unqualified term is used among 
mechanics, is usually understood as the bisection of a 
right angle, it is not necessarily so; for pieces may be 
mitered at To set a bevel at the proper angle 
for a miter, i. e, 45 degrees, place the stock 
against one side of a steel square, and swing the blade 
exactly coincides with corresponding gradua 
two blades thereof; that 
nee from the corner on each side, 


any angle. 


square 


till its edge 


tions on the is, so that it shall 


he exactly the same dist 


Of course, we all know how to bisect an angle geomet- 
rically, by the use of the dividers; but as it is handier to 
set a bevel by the edge of a board, and as it is some- 
what difficult to handle dividers with the point on such 
an edge, it is better to get miters other than those of 
right angles in the manner illustrated in the accompany- 
ing sketch. Having carefully squared and jointed the 
edge of the piece of board, A, gage a line parallel with 
that edge and at any convenient distance therefrom, as 
a, b. Then, having set the bevel at the angle to be 
mitered, mark by it the lines cb and de, at the same dis- 
tance apart as are the edge of the board and the line ab. 
If the blade of the bevel is now set to touch the points 
e and b, it will be at the proper angle for the desined 
miter. The miter for pieces of different widths may he 
thus obtained by making the distance between the edge 
of the board and the line ab equal to the width of one 
piece, while that between de and be equals the width of 
the other. In case the pieces are narrow, it may tend to 
accuracy to increase these distances, which may be done 
if care is taken to have them the same relatively to each 
other. 


Case for Phonograph Records 
By Ralph C. Davison 
L.1. those who own a phonograph know how fast the 
4 Ahrecords accumulate and how necessary it is to provide 
a proper place for their safe keeping in order to avoid 
their being knocked over and cracked or 
broken. The regular cases one can buy for the above pur- 
pose are expensive, but a cheap and useful one can be 
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Plan and side views of the record case. 


made at home by any one who is handy with tools by fol- 
lowing the directions as given below. 

Any kind of wood can be used. The writer made a 
very effective case of black walnut, using glass knobs as 
drawer pulls or handles. The case shown in the illustra- 
tion has two drawers. Any number of drawers, how- 
ever, can be provided, depending upon the number of 
records one has on hand or may be likely to accumulate. 

The first thing to do is to make a box, the inside 
dimensions of which must correspond to the size of the 
outside dimensions of the drawers which it is decided to 
use. The box should be made of at least ¥,-inch ma- 
terial, and should be provided as shown with top and bot- 
runners for the drawers to slide between. The sizes 
of the drawers in the case shown are 14 inches x 18 
inches. This provides room for 24 records. The drawer 
proper consists of a flat board with the front piece firmly 
attached as shown, Then instead of using pegs upon 


tom 


which to place the records, as is usual, the regular record 
boxes in whch they are bought are used. This the writer 
finds is a much better scheme than using pegs, as in re- 
moving the records from the pegs they are very apt to be 
scratched by finger nails, whereas in using the 
boxes there is no fear of injury from this cause, as the 
sides of the records are always completely protected by 
the flannel lining in the cardboard boxes. 

To secure the boxes in their proper places first mark 
the location of their centers on the bottom of the drawers 
shown. with an awl make holes at each of the 


one’s 


Then 









Parting Strip 


The empty case with upper drawer removed. 


centers thus marked, large enough to receive the points 
of the screws. The next thing to do is to punch a hole 
through the center of the bottom of large 
enough for the screws to pass through easily. Now drop 
a washer down into the bottom of the box and center it 
over the hole. Owing to the small openings in the boxes 
one will find it hard to get the screws into the holes with- 


each box, 


out using some special device. 

The simplest way to get these screws into place, I 
found, was to take a thin piece of wood and to split it 
at one end, as shown in the illustration. By placing the 
head of the screw in this slot, as shown, they were held 
tight enough to allow of passing them through the hole in 
the bottom of the box and to give them a turn or two 
in the hole already made to receive them in the bottom of 
the drawer. The wood holder was then released from the 
screw and it was driven home with a long screwdriver, 
thus securing the box firmly in position. When complete 
this box made a most convenient and safe place in which 
to keep the records 
that the regular serial numbers of the records were dis- 
carded, and in their stead good sized numbers, cut from 


especially convenient for the reason 


an old calendar, were pasted on the top of each of the 


record boxes. These numbers were placed in regular 
order, the first drawer containing numbers from 1 to 24 
and the second drawer from 25 to 48. A list containing 
the names of the records, with their new numbers placed 
opposite to them, was then made out. In this way when 
a certain record is wanted, by referring to the list and 
getting its number, it can be picked out of the case in an 
instant, thus doing away with the annoyance of locking 
over a lot of record boxes before finding the desired 
record one wishes to play. 

The material list for making the above case is as fol- 


lews: 
Pieces. Size. Location. 
2 14” X 194,” X 1” Top and Bottom. 
2 13” x 191," x 1%" _—_ Sides. 
1 14” x12” x,” ~— Back. 
1 Is* x 1° x ¥%” Strip Between Drawers. 
6 181,” xX 4%” X ¥%” Running Strips. 
2 18” x 14” x ¥,” Drawer Bottoms. 
2 14” x 5%” X %” Drawer Fronts. 
4 4” <6” Triangular Braces. 
48 11,” dia. Washers. 
48 y,” Screws. 
eee Draw Pulls or Handles. 


The Handy Man’s Furnace Ashpan 
By C. F. A. Siedhof 


O the man who takes care of his own furnace (and 

to his wife perhaps more so) the removal of the 
ashes with the accompanying dust, is a decided bugbear. 
As a result the ash removal is done as infrequently as 
possible, thereby endangering the grate, by allowing the 
ashes to accumulate in the ash-pit. If this same man 
will make, or have made, a pan to fit the ash-pit of his 
furnace, he will be surprised that he never had one before. 
I have had one made and in use for some time, and have 
not only overcome the dust nuisance, but have also saved 
much time in handling the ashes. 

The pan was made a close, but by no means a tight 
fit, enabling it to be easily removed. The pan should be 
rounded at the inner end to conform to the shape of the 
ash-pit. If the pit within the ash door is circular, as is 





The furnace ashpan. 


generally the case, it will be found that the few ashes 
that fall outside the pan will not interfere with taking 
the pan out and replacing it. These ashes need be re- 
moved only occasionally. The end of the pan toward the 
front of the furnace should be square across, and pro- 
vided with a handle. A bail should be attached at the 
balancing point, so proportioned that when down, it will 
rest on the sides of the pan, and will not fall down into 
the ashes. Have the bail hinges of the kind to stop the 
bail from moving beyond the upright position. Remove 
and empty the pan before shaking down the furnace, 
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and avoid Laving to handle hot ashes. The sketch shows 
the general design for such a furnace ash-pan, which 
can, of course, be modified to meet individual needs. It 
is well to have the rear end made with considerable 
slant, as indicated, in order that it may fit as closely 


as possible against the back wall of the ash-pit. 


Non-Freezing Connections for the Water- 
Jacket 
By Jacob F. Kropp 

NHE accompanying engraving illustrates a method of 
I connecting up the tank of a water-cooled engine, so 
that freezing of the water in the tank will not interfere 
with the circulation. Within the water tank a vertical 
pipe is mounted on a bracket. The upper end of this 
pipe is fitted with a flange, forming a sort of funnel 
mouth. At the lower end, the pipe is connected by a T- 
fitting to a cross-piece which passes through the side of 
the tank. Close to the T-fitting a %4-inch hole is drilled 
through the pipe. The projecting end of the cross-piece 
is connected by means of a rubber hose to the inlet end 
of the water jacket of the engine, while from the outlet 
a pipe is extended to a position directly above the funnel 
mouth of the pipe in the tank. In practice, when the 
tank freezes, even though the ice forms solidly to within 
a few inches of the bottom, there would be no interrup- 





Non-freezing connection for the water-cooling system of 
an engine. 


tion of the circulation, because the water is taken through 
the *%-inch hole When disconnecting the tank, the 
flanged head of the vertical pipe is used as a handle to 
screw the pipe into the T-connection at the bottom, until 
the *4-inch hole is covered. Thereafter the rubber hose 
is removed, permitting the water in the vertical pipe to 
drain out. When starting the engine, it is merely neces- 
sary to connect up the hose, and when the engine warms 
up to pour some water into the vertical pipe, after which 
the pipe may be turned to uncover the %-inch hole. 


Repairing the Bottota Wall of a Lead Pipe 
By Albert F. Bishop 

N case of a leak in the bottom wall of a horizontal 

lead pipe it is often better to repair than to renew 
the pipe. Cut a slit in the upper side with a thin knife 
and work the pipe open so that you can scrape the pipe 
bright and do your soldering on the inside. Use resin 
with the solder when soldering lead with a soldering 
copper. When the leak is sealed over with solder work 
back the lead on the upper wall, closing up the hole you 





Repairing a leak from the inside. 


have made with the knife and solder it. This wrinkle 
does not demand an expert workman. Indeed, it is 
doubtful whether an expert could solder underneath the 
pipe satisfactorily anyway. 


An Automatic Cut-off for Electric 
Gas-lighting Circuit 
By E. W. Williamsom, Jr. 

T is probable that everyone whose dwelling is fitted 

with electric gas lighting, has been annoyed at one 
time or another by the premature exhaustion of the 
batteries, through an accidental ground or short circuit, 
due to chafing of the wires or to abuse of the burners 
by ignorant servants. Having been annoyed by this 
trouble several times lately, I have worked out a device 
which automatically opens the battery circuit within five 
seconds of the formation of a ground or short circuit, 
such as would run the batteries down. It was necessary 
that the regular use of the system should not be inter- 
fered with, the mechanism becoming active only on a 
short circuit. 

The photograph, Fig. 1, clearly shows the appearance 
of the device, and the drawing, Fig. 2, the details and 
circuits. The cut-off was .nade as follows: A base board 
about 7 inches square, of % stuff was obtained, and at 
one end of this were nailed two wooden uprights, 3 


inches long. To these were screwed l-inch strips of thin 
brass, %4-inch wide, the ends projecting % inch above 
the wood, and a 1/32-inch hole was drilled in each pro- 
jecting end to form bearings for the spindle. This was 
a 5-inch length of 3/16-inch round brass rod, each end 
being drilled centrally to receive a piece of thin wire 
nail, to fit loosely in the bearings and reduce friction. 
A grooved pulley, 2% inches in diameter and % of an 
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Automatic cut-off for electric gas-lighting circuits. 


inch thick, was turned from soft wood, as was a spool 2 
inches long and ¥, inch in diameter, with a 5%-inch flange 
at each end, the right-hand flange being % inch wide. 
The spool was drilled lengthwise with a 3/16-inch hole, 
and reamed out with a rat-tail file, so as to revolve 
loosely on the spindle. 

A clutch was now fitted to the face of the pulley, con- 
sisting of two arms of 3/16-inch square brass rod, 2 
inches long. 

At one end was soldered a %4-inch brass ball, and the 
other end was filed out in a curve to correspond with 
the circumference of the broad flange of the spool. The 
arms were then drilled through at a point % of an inch 
from the lower end, and screwed to the pulley face, with 
a washer beneath, and loose enough to swing freely, pins 
being driven into the wood at each side to limit the move- 
ment. A light rubber band 
was stretched from each arm 
to the pin, to pull them away 
from the spool when at rest. 
The spool was then slipped 
on the spindle, the pulley 
driven on with a tight fit, and 
the whole mounted in the 


a shop for driving arbors in place, and for numerous 
other jobs, where it is essential that the work be driven 
tightly in place without bei-g battered or marred. 

This hammer can be made in any size, depending on 
the class of work it is intended to be used for. First 
get a piece of steam pipe 4 of the proper diameter, and 
drive the rawhide B into it, allowing it to stick up from 
a half to three-quarters of an inch above the pipe. Then 
drill a hole through the center of the pipe and rawhide, 
and file it to fit the handle. After driving the handle 
in, fasten it in place with a small iron wedge, C. 


Cone Center Dividers 
HE accompanying drawings show a handy pair of 
dividers, which will be found useful for scribing ac- 
curate lines around existing holes or centers. This 




















Cone center dividers. 


tool consists of the clamping sleeve and needle of a 
regular surface gage, and a hardened center box hav- 
ing a 60-degree cone center at the lower end. The 
center bar is made of drill rod just the sive of the 
surface gage bar, so that the sleeve will fit on. When 
the holes to be used as centers are larger, a 5/16-inch 








bearings. 
A dollar electric motor, 

















with a three-pole armature, 
was now screwed to the base about 4 inches back of the 
pulley, and belted to the latter with a loop of shoe thread, 
waxed. 

A piece of shoe thread about 3 feet long was then 
tied tightly around the spool and hung vertically, term- 
inating in a 1%-ounce lead weight. Between the wooden 
uprights, a 4-inch wooden strip, 114 inch wide, was nailed 
to the base, pointing downward, and on this was pivoted 
a contact arm, with a wire ring at the outer end, through 
which the weighted thread was passed. As the motor 
would not run on the regular battery circuit, when in 
series with the spark coil, the iron core of the latter was 
used as a magnet, to attract a small iron armature 
fastened to a strip of the very thin spring brass, screwed 
at one end to the wooden end of the coil, and having at 
the other a bit of platinum foil. On the coil head was 
fixed a short piece of platinum wire, and the contact of 
these closed a local circuit of two cells, to run the motor. 
Rather delicate adjustment was required with these con- 
tacts. 

The connections were madc thus: The lever switch on 
the lower strip was cut in, in series, between the spark 
coil and the battery. 

The spring contact on the end of the coil was put in 
series between the local cells and the motor. The opera- 
tion is as follows: When a pull burner is operated, 
the core of the coil will attract the armature, closing 
the local circuit for a moment, but not long enough to 
work the clutch. A ground, however, closes the local 
circuit and holds it so; the motor speeds up, causing the 
arms of the clutch to close on the spool by centrifugal 
force. The latter then turns with the pulley and winds 
up the cord and weight, the latter finally tripping the 
ring on the switch and opening the main circuit. The 
cut-off should be set at sufficient elevation to allow of a 
drop of three feet for the weight, and wil! then open 
the switch in five seconds. A good way is to suspend it 
from the joists of the cellar, as the coil and batteries 
are often hung thus. The dimensions given are not neces- 
sarily to be followed, but may be varied to suit the con- 
venience of the constructor. The operation of an auto- 
matic does not start the machine at all, owing to the 
rapidly broken contacts. 


Rawhide Hammer 
By H. M. Nichols 


HE accompanying sketch shows the details of a 
rawhide hammer that will be found very useful around 
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Home-made rawhide hammer. 
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Fig. 2.—Construction and wiring diagram of the cut-off. 





ball is used. The ball has a 60-degree center made 
in one side as shown. The ball is magnetized, so that 
when placed in position it will not fall off. This tool 
has been found extremely handy for all-around work. 


How to Caliper Over a Flange 
A HANDY little kink is pictured in the line cut, 


showing hew to caliper over a flange when there 
are no blocks available for building out far enough for 
the calipers to clear the flanges. With a smal! prick 
punch make a mark in each leg of the caliper, and when 


C) 





Calipering over a flange- 


the calipers have been set over the flange to get the size 
of the rib, as shown in the sketch, a ~air of dividers are 
set carefully in the punch marks. The calipers are then 
removed over the flanges and reset, using the dividers 
again, when the size of the rib may be determined by 
scaling the calipers, 
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A Novel Compass for Aeroplanes 
The Needle Points Out the Direction of Travel 


230 
ryviti wcormpanyving illustration how im ingenious 
| wHDpea hich h just been invented by Mr \. G 
Marquis, f Rochester, N. Y his compass differ from 
ill those of the ordinary type in that the needle appear 

wmnrve md poimt to the directior which the bout or 
veroplane traveling Thi j ‘ great advantage 
for inexperienced iviators, for instead of having to 
figure out the direction they are traveling from the in 
dication of the comp needle and the chart, they can 
ell a « glance which way their machines are headed, 
The compa nsists of a needle mounted in 
the regulation way o that it can swing and 
direct itself to the North Surrounding the = 
compass needle in the same horizontal plane is | 
the hart having the point of the compass 
marked pon it This chart reversed, how 
er, as ft North and South, and the needle 1 | 
irrange¢ t! ts to the Sout! l | 
The re t j that the reflection in the murr« 
placed t hie arigele f 45 degree thove the 
chart i rect, the North point ippearing 
the top and the South point appearing at the 


bottom of thi " 


Let us uppose the ue roplane to be headed 
, | 
toward the North he compass needle will be | 
| 
pointing North on the reflection of the chart a 
een in the mirror If the aeroplane is now | 
steered toward the East, instead of the needle’s 


ind the = chart 


it so that Northwest and then 


moving 





s below it point, the needle will 
ipparent wing around to the Northeast and 
East and will continuously indicate the dire« 
tion in which the weroplane is traveling The | 


ipparent movement of the pointer is the result 

of an optical illusion, for the pointe r actually | 
ry and the chart turns in the | 

Ine is apt to be puzzled, at first, 

to explain just why the needle appears to move, a 


but at tl events it does so and indicates a 


curately the course being followed at every moment 
On the rear of the instrument there is a place arranged 
or a lamp, the rays of light from which are reflected 
ipward through the dial and thrown upon the mirror in 
ise it is desired to use the instrument at _ night 
The gear of one of the smaller experimental models 
is illustrated as well as the front view of the large 
model, 

An experimental Marquis compass with the needle in 
ilcohol to deaden the vibrations was recently tried by 








William Hilliard, the aviator, at Mineola, L. [L., and the 
results obtained were satisfactory with the exception that 
a heavier fluid than alcohol was found to be required in 
order to deaden properly the vibrations of the needle. It 
was found necessary to place the instrument some eight 
feet in advance of the engine in order that the magneto 
should not affect it. 


compasses devised of late for aviators, but the one 


There have been a number of novel 


herewith illustrated seems by far the most practical and 
ingenious of them all. 
An interesting fact in connection with the 
South-pointing needle was unearthed by the in- 
— ventor in looking through the books in the 
Reynolds Library at Rochester. This was found 
in an extract from the writings of Humboldt. 
It referred to the use of a South-pointing com- 


pass by the Chinese in the year 2600 B. C l 
use not for water, but for land navigation. In 


the forward part of a wagon or chariot there 
was placed a freely floating lodestone which 
moved the arm and hand of a small figure and 





caused it to point constantly toward the South. 
Kleproth, whose researches upon this subject 
have been confirmed by Blot, Stanillus, and 
Julian, found an old tradition from which he 
| believes that this magnetic wagon was in use in 


the reign of the Emperor Honngti, who is be- 
| ieved to have lived at about 2600 B. C. Mag- 
netic wagons were, however, used as late as the 
} fifteenth century, and several of these were pre- 
| served in the Chinese Imperial Palace and were 

employed in the building of Buddhist mon- 
isteries for fixing the points towards which the 
main sides of the building were directed. The 
| inventor of this new aeronautical compass has 
ipparently, therefore, hit upon the oldest form 

of compass, und by improving and bringing it up 
| to mouern requirements, he has changed it from 





Two models of Marquis’s compass, showing rear and front respectively. 


t compass for directing land courses to one for 
ndicating the path of air craft. 


Ruhmer’s Recent Work in Wireless Telegraphy 


Some New Methods of Transmitting Speech Without Wires 


THORTLY after Marconi’s first experiments in wire 
Sk 


telegraphy, a system of wireless telephony based 


on rernbiay principle wa uggested by several experi 
menters The aerial of the transmitting station was to 
give out electrical waves corresponding to the sound vi 
brations, and these were to be absorbed by the receiving 


to be reconverted into sound waves. Whilk 





verial in of 
the arrangement of the receiver did not offer any unsur 
mountable difficulty, nearly ten years were required to 
perfect a suitable transmitter. 

rhe most primitive scheme obviously would consist of 


utilizing, directly, the fluctuations in current intensity 





produced by speaking against the membrane of a micro- 
yhone for exciting the aerial of the transmitting station 
On account, however, of the low frequency of sound vi- 


bratiens, this method had to be discarded from the very 





beginni it being suggested to transform the micro- 
phone rrents to a high tension utilized in feeding a 





park-gap which in its turn would generate the rapid 
vibrations required for exciting the antenna, This scheme 


did rot lead to any practi 


By Dr. Alfred Gradenwitz 
successful experiments in this direction have been mads 
in America by Fessenden with a machine operated by 
1 steam turbine, which with 16,000 revolutions per minute 
produced about one kilowatt alternate current of 100,000 
evcles pe r second. 

The other method is based upon Duddell’s “singing 
irc.” If a capacity and self-induction be connected up 
in parallel to a direct-current are passing between homo- 
geneous carbons, this, under certain conditions, gives out 
t sound corresponding to the characteristic electrical 
vibration of the vibratory circuit. This sound is only a 
al 


ternating current in the vibratory circuits. While the en 


secondary phenomenon attending the production of 


ergy thus converted into vibrations, and especially their 
frequency, are too low for the purpose at issue, both 
factors are increased considerably by placing the arc in 
in atmosphere of high heat conductivity, such as hydrogen 
or lighting gas, as first suggested by Poulsen. 

4 “singing arc” improved in this manner really allows 
ilternate currents to be generated with an energy and 





frequency sufficing for the purposes of wireless telegraphy 
ind telephony It will be readily understood that the 
designation “singing arc” then becomes a misnomer, 
the human ear being incapable of perceiving the acoustic 
effects of an are traversed by several hundred thousands 
of vibrations per second, 

Che detector used in connection with this system of 
wireless telephony is a minute thermo-element consisting 
of two conductors as widely separated as possible in the 
series of thermo-electric tensions, which on the passage 


of very feeble vibrations generates an undulating direct 


current perceived by means of a sensitive galvanometer 
or telephone. 

As regards, next, the application of the above princi 
ple to the purposes of wireless telephony, the vibrations 
generated in the antenna of the transmitting station can 
be influenced by sound waves in two different ways, ac- 
cording as either the intensity or the frequency is al- 
tered. Only the first alternative has so far been carried 
out in actual practice. Ernst Ruhmer, of Berlin, the 


well-known experimenter 








' ’ 
cal results either, t the 























and physicist, some years 
ago commenced some ex- 
periments in connection with 
which the current feeding 
the generator of the “sing- 
ing arc” was acted upon by 
sound waves. The dynamo 
used in this connection 
possessed a_ frequency 
identical with that of the 
natural period of the an- 








Old type of generator. 


tenna. As the current in- 
tensity in the antenna de- 
pends on its resistance, the 





upper harmonic character- wll 

istic of vowels and conson MAAN} —_ - ipa 

ynts, were found not to set shalt 

up any spark discharges. | 

Mereover, the ameunt of en- By M 

ergy converted into electro- | 

magnetic waves by means D | 

of ordinary microphones adil | — 

did not allow of ny wire 

less communication to a con- Cc 

iderable distance - — 
The necessity of generat be : z . 

ban te mecens of 6 special Relay for operating calling bell. Diagram of connections. 

source of energy, electri 

cal vibration vcted upon by 


the microphone currents wa 
thu realized However, 
this idea could not be car 


ried out inte practice he 


fore a provess for generat 
ing continuous (non 
damped ) electrical vibra 


tions had been designed 
It is well known that this 


aim a few vears wo was at 

















electric waves given out 
from the latter are bound 
to undergo variations cor 
responding to the intensity 
of the original sound waves. 
In connection with the ar- 
rangement represented — in 
the diagram, the  micro- 
phone is connected up in 
parallel to the coils coupling 
the antenna to the vibratory 
circuit. Another arrange- 
ment suggested by the same 
experimenter comprises a 
double microphone, one 


compartment of which is ar 





ranged in the antenna and 





tained m wire less te leg 
graphy by two different 
methods 
In Connecti mt thy one of 
these methods, based upon 
Tesla’s experiment vibra 
tions are gen ed by a The latest generator. 
high - freque lter 
current dynamo The most 


Double microphone. 


RUHMER’S RECENT WORK IN WIRELESS TELEGRAPHY 


Detector used by Ruhmer. 


the other in parallel to the 
coupling coils of the latter 
Ruhmer’s further work in 


(Continued on page 235.) 
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Picking Cotton by Machine 


By William Day 
greatest obstacle in the development 


Hil 
ie Southern been the 


ty of utilizing hand labor in gather- 
\ large portion of 
women and 


agriculture has 
necesst 
ing the cotton crop. 
the negro 
are employed during the harvest- 
picking bolls by hand. 
This necessitates a very great needless ex- 


population, men, 
children, 
ing season open 
planter for producing his 


a large per- 


pense to the 
crop, and it is attended by 
since the negroes fre- 


centage of waste, 


quently pluck unripe bolls which must be 
thrown away as useless 

Remembering that the Southern cotton 
large proportion of 
the raw material for European mills in 
addition to the bulk of raw material for 


textile plan 


crop supplies a very 


American industries, any 
which will reduce the cost of cultivation and 
harvesting is of great importance. The 
inventor has had his attention turned to this 
number of and various de- 


for i years, 


vices have been patented and constructed 
to take the place of hand laber in picking 
the cotton. Until however, all 
have been unsuccessful 

Mechanism has at last invented 
which appears to solve the problem of har- 


recently, 
been 


vesting cotton by 
gasoline and 
horse work on the 
wheat farms of the West, one of them doing 


vester operated by steam, 


power performs the 
hundred or more human 
in important difference 
hetween picking cotton and harvesting the 


the work of a 
laborers. There is 
The grain harvester goes over the 
stalk. The cotton 
machine is so adjusted that it picks only 
the bolls that are ripe or fit for harvest- 
those which are not ma- 
In one field a month or more may 
before all of the plants are ready 


grain 


field cutting down every 


ing and leaves 
tured 
elaps¢ 
for picking, and for this reason it is neces- 
sary to cover the ground at least twice by 
the machine, which operates so rapidly and 
is so efficient that the percentage of ripe 
cotton left after the machine has done its 
work is so small as to be insignificant, as 
compared with the great waste which re- 
sults from careless picking by the negroes. 
The machine picks about 10 pounds of seed 
cotton per minute, or 6,000 pounds per day 
of 10 hours, if kept running continuously, or 
5,400 pounds per day, allowing 10 per cent 
for stoppage. The quantity picked varies 
somewhat, depending on the amount of ripe 
cotton on the plants, but the above amount 
may be considered as a fair average. On 
the first trip it gathers 90 per cent of the 


machinery, as the har- | 


tripe cotton, and the remaining 10 per cent | 


is picked on the second trip. 

An average of thirty horse-power is re- 
quired to operate this 
picker A gasoline motor of 30 horse-| 
power is usually installed for the service. 
Beneath the engine are what are termed 
two picking attachments swung under it, and 
a pair of hung out behind. 
It moves over the field as fast as a man 


canvas bags 


walks, the wheels passing along the spaces | 
between the rows of plants. The cotton is | 
picked over by the revolving steel fingers | 
which catch the lint but leave the plant 
uninjured, so that later bolls may mature. 
The picking machinery is on two drums 
which hang from the frame of the tractor. | 

An endless upright cylinders 
of small diameter follow each other around 
the drum From cylinders — the 
needles cr spindles which do the picking 
project plant In 
operation each part has its individual move- 
ment. The drum carries the cylinders 
around; the cylinders force the needles into 
the plant at the proper angle, to twist and 
catch the cotton. 

Every 
While the 


catch the 


chain of 
these 


horizontally into the 


motion is delicately 
move fast 
their speed is not fast 


enough to throw it out of the receiver. The 


adjusted. 
needles enough to 


fiber, 


cylinders bring each needle into place at 
the proper time, so that there is never a 
space large enough for an open boll to 
pass through without being stripped of its 


interesting cotton |} 

















The latest type of cotton picker, with casing opened to show the mechanism. 

















The modern cotton picker in operation. 

















This cotton picker moves between rows, so that the pickers play upon the bolls. 


THE NEW COTTON PICKING MACHINE 





| contents. The drum is moving backward 
j}at the same rate that the whole machine 
|moves forward, so that the picking needles 
do not move horizontally through the plant, 
| but merely turn in it. In the cylinders 
| of each picker are no less than 816 of the 
| steel fingers which harvest the cotton. But 
| one man is required to operate the engine, 
| while he also 
boy may be employed to sit in the rear to 
| see that the cotton is all deposited through 
| the conveyor into the storage bins, but un 
less the bolls are thick on the stalk, all of 
the cotton is stored mechanically. 


steers the mechanism \ 


Tests have been made of the new cotton 
picker in different States, 
it is being operated extensively in the 
Texas fields, 
thoroughness were carried out by experts of 
the Agricultural 


several while 


These tests of capacity and 


Department, as well as 
the farmers themselves who are operating 
it, as contrasted with hand labor 

The pickers do not engage the imperfectly 
developed cotton of diseased bolls, but 
pick the flocculent cotton 
from one side of an open boll but have not 
force enough to pull out that clotted or 


glued in imperfectly developed lobes. This 


they freqnently 


is one of the most important features of the 
cotton picker. 

As to the cost of operation, the maximum 
expense does not exceed five dollars a day 
including the wages of the man and boy, 
and a gallon of gasoline consumed every 
This is tha 


cal ulation 


hour for a day of ten hours. 
average outlay as 
made in Texas and other portions of 
South. As a result of this 
it has calculated that it 
ninety-five per cent of the 
actually picking from 550 to 900 pounds per 


shown by 


Lie 


gation 


investi 
been gather 
open cotton, 
| hour, according to the amount of cetton 
jon the stalks and the rate at which run 
This is more than the original estimate. Ex 
cept for a few green leaves, the cotton 
«zs clean as, if not cleaner than, thet hand 
picked. 

This remarkable invention may be 
the life work of Angus 


called 
“ampbell, a Scotch 
inventor, who for many years has lived in 
Texas and has made a study of plans to 
economize the gathering of cotton by port 
able machinery. 
on his plans for over twenty years, and 
fifty-five 
with the 


Mr. Campbell has worked 


made designs. In every 


case, however, 


over 
exception of the 
present model, some defect has been found 
in operation which cotton 
picker from being of practical use. 
of the latest 
operation to show beyond question thardgth 


remarkably 


prevented the 
Enough 
however, are 


type, now mw 


present model is efficient and 


| that it has many advantages over the old 
| hand picking method not only in reducing 
| the expense, but in lessening the time of 
| harvesting a field and in performing other 
| operations, while it is so constructed that 
| it is extremely durable and van be operated 
for an indefinite time. 

This method of harvesting the cotton h 
naturally interested the textile manufa 
| turers, especially the « xperts of New Eng 
| land cotton mills. 
| ally 
| cotton fiber has been broken or otherwise 


The question has natur- 


arisen to what extent if any th 


} injured by being pulled out by the need 

instead of fingers. Examinations have been 
made of cloth in the 
manufacture at the Wamsutta as well a 
several other mills. A bale of hand picked 
and a bale of machine picked were jussed 


varions stage of 


through this textile plant and the condition 


were fully studied. When th cottor 
reached the mill it was decided by th 

perts that the machine picked cotton wa 
slightly higher in grade than the hand 
picked cotton, The cotton in both case 


was then passed through from the rav 


state to the woven cloth. In the pickin 
carding and other departments, the per- 
centage of waste was the same to a frac 
frequently. In the 


tion, spinning there 


|} was no greater breakage in the machin 


picked than in the hand picked. The ma 


chines were operated, the rollers set and 


the twist was the same in both instance 


The breaking strength of the = yari 





ae 
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howed a fraction stronger, one or two| the une ulue foreign nations that | therein ; consequently suit brought by such | versing the Commissioner in two .cases 
pound tronger, in the machine picked | they do in their own. It is particularly on| author or his representative against coun-| out of three; Mr. Justice Van Orsdel af- 
staple. The fiber used was l-inch to 11/16 ccount of these matters that the eyes of | terfeiters or violators, shall be admitted by | firmed the Commissioner in all three cases 
inch cotton spun in twenties It broke Arne commerce are turned upon Mr.| the courts of the signatory states. in which he rendered the opinion of the 
a pull of one or two pounds mort B tt’s Commercial Conference. Whe n| Sixth. The authors or their assigns, citi-| Court, and Mr. Justice Robb reversed the 
the hand picked cotton presented I the report is published, there will be no| zens or domiciled foreigners, shall enjoy in| Commissioner’s holdings in three out of 
amining the varn it was found | ” eK doubt a wide demand for it from the lead-| the signatory countries the rights that the | five cases in which he delivered the opinions. 
in quality to the hand picked staple.| ing commercial houses of the countries.| respective laws accord, without those rights 
After the varn w unm it wa ve That the merchants and manufacturers took | being allowed to exceed the term of protec- | 
ind an examinatio howed 1 lifference | large interest in the proceedings is | tion granted in the country of origin. Notes for Inventors. 
whatever in the appearance of the cloth in| amply proven by the presence of repre-| For works comprising several volumes : , 
any respect After was woven it wa entatives from all over the United States.| that are not published simultaneously, as Heany Indicted for Perjury .——In 1908 
bleached, and in the finished state the | Boards of Trade, Chambers of Commerce,| well as for bulletins, or parts, or periodi- John \llen Heany, inventor of York, Pa., 
machine picked itto igi howed | Bankers’ Associations, Manufacturers’ As-| cal publications, the term of the copyright Henry KE. Everding, his attorney, of Phila- 
slightly better than the hand picked. The | sociations and Tariff Leagues, were all rep-| will commence to run, with respect to each delphia, Pa., and Ned W. Barton, an as- 
cotton w bjected to a microscop-| resented. From coast to coast, representa-| volume, bulletin, part or periodical publica- | sistant examiner in the Patent Office, were 
ical test to see if any fracture of the fiber| tives were found in attendance, and the| tion, from the respective date of its pub- indicted and tried for conspiracy to de- 
could be discovered None whatever was| coming together of these leaders of trade | lication. stroy, steal and forge certain papers be- 
discovered from widely separated points will doubt Seventh. The country of origin of a work | longing to applications for patent for the 
less bring about a most helpful fusion of | wili be deemed that of its first publication tungsten aggre lamp and for pro- 
. 3 ideas and an eventual accomplishment of|in America, and if it shall have appeared | ¢¢ss¢s for producing same, filed in the 
The Pan-American Union and the real good | simultaneously in several of the abies Patent Office by Heany, through Everding, 
Inventor Mr. Barrett should be congratulated | countries, that which fixes the shortest | 4d for stealing, destroying and forging 
OHN BARRETT, the Director-General | “PO his untiring efforts. The Pan-Amer-| period of protection. those papers. Barton confessed and was 
J of the Pan-Amerk Union, which is| ican Union i fundamentally an interna Eighth. A work which was not origin- sentenced to three years in the peniten- 
the new name of the Bureau of American | onal organization devoted to the develop-| ally copyrighted shall not be entitled to tiary; Everding was convicted and sen- 
Republi it Washington, i responsible | ment ind maintenance of commerce, | copy right in subsequent editions. tenced to two years in the penitentiary, 
for the Pan-American Commercial Congress | friendly intercourse and good understand Ninth. Authorized translations shall be| @nd Heany was acquitted. Proceedings 
which w i ession during the week of | '"# between the nations supporting it. Its] protected in the same manner as original | were instituted in the Patent Office, subse- 
February 13th, at the Pan-American Union iffairs are administered by Director-Gen-| works. | quently, by the Commissioner to determine 
Mr. Barrett’s iden that since the open eral Barrett and the Assistant Director, Translators of works concerning which | what disposition should be made of the 
ing of the Panama Canal will tend to Mr. Francisco J. Yanes, who are elected by| no right of guaranteed property exists, or| 4pplications involved, filed by Heany, and 
change the commercial complexion of the ind responsible to a governing board com-| the guaranteed copyright of which may have | whether valid patents can be granted upon 
entire western hemisphere, it is not teo early | P° ed of the Secretary of State of the | been extinguished, may obtain for their| them in any event. Investigation has been 
jo ‘thd tmeed ee American republics United States and the diplomatic repre- | translations the rights of property set forth) in progress for some time and testimony 
who constitute the Pan-American Union| %™tatives in Washington of the other} in article 3, but they shall not prevent the | has been taken in the Patent Office. Dur- 
to come together for the purpose of con American governments Its executive of-| publication of other translations of the|ing the investigation the fact developed 
sidering in practical and friendly manner,| *°Ct® *%¢ % isted by a staff of interna- | same work. that John Allen Heany is believed to have 
what the conditions and prospects are for tional experts, statisticians, commercial Tenth. Addresses or discourses deliv-| perjured himself before the Grand Jury, 
the extension of commerce between these | SPecialists, editors, translators, compilers, | ered or read before deliberative assemblies, | which investigated the original charges, and 
ition librarians and clerk The Union conducts | courts of justice, or at public meetings, may | that he had been guilty of suborning wit- 
Accordingly this preliminary conference | “ large and tried correspondence cover be printed in the daily press without the} nesses to testify falsely in support of his 
wae ealiedk ond order that its official | ™&@ ever) phase of Pan-American relations; necessity of any authorization, with due re-| claims. These facts were reported by the 
vharecter should not be open to the slight-| it publishes a monthly bulletin, which is a| gard, however, to the provisions of the do-| Commissioner of Patents to the District 
est doubt, Mr. Barrett invited the Pre i record of Pan-American progress. Mr.| mestic legislation of each nation. Attorney, who brought the matter before 
dent of the United States to make th sarrett has made this publication an en Eleventh. Literary, scientific, or artistic! the Grand Jury at the present term, and 
addre it the opening session, to sound a cyclopedia of information regarding a part} writings, whatever may be their subjects,| the Grand Jury on February 24th, 1911, 
note of welcome and co-operation An in-| Of the world that w AS, until the Pan-Amer-| published in newspapers or magazines, in| found indictments against John Allen 
mevation which eded in pleasing every-| '“@" Union was established, but little known any one of the countries of the Union, shall} Heany for perjury and for subornation 
one was the determination, which was rigid outside of the lower part of the western not be reproduced in the other countries | of perjury. 
ly carried out, that in place of a long hemisphere In the building of the Union,| without the consent of the authors. With . : 
program of subjects and speakers, allow-|'* @" up-to-date library of 20,000 volumes the exception of the works mentioned, any Patents and Trusts. - many tes te 
law ee pasticlostion by the delesates end) TOUS & American subjects, geographical, article in a newspaper may be reprinted by — “4 * patent is established by the 
experts, 01 were open and led by historical and commercial Phe new million others, if it has not been expressly pro- ise - promoter. An attorney 
wattalie Gestenated authorities and con dollar home of the Union is part of the hibited. but in every case the source from | ‘*™” of a patent, now expired, for a sim- 
tie te the others present parkway system of Greater W ashington which it is taken must be cited. ple article. It was limited, necessarily so, 
The Mond or opening session was of a ind overlooks the broad Potomac, which at News and miscellaneous items published because of what had been done before. 
me teeteel Ghavacter and was addressed, | @* Po is more than half a mile wide. It |merely for general information do not en- Some years after the issue of the a 
in addition to the President, by Secretary stands at the foot of Seventeenth street and joy protection under this convention. a large concern, some would cali it a 
of State Knox; Hon. Joaquin B. Calvo, its new neighbors are the beautiful Cor-| Twelfth. The reproduction of extracts trust, realizing that a market could be 
ines of Seka Wise. Pen Hemates | Art Gallery and the Memorial Hall | trom literary or artistic publications for created for the article and an outlet af- 
Calderon, Minister of Bolivia; Hon. Joaquin | °! the Daughters of the American Revolu-| the purpose of instruction or chrestomathy, forded at the same time for a waste pro- 
D. Casus, former Ambassador of Mexico; |" does not confer any right of property, and | duct, secured the rights under the patent 
Senator Root. Representative Champ ; : , . | may therefore be freely made in all the sig-|°" 4 royalty of about one cent a thou- 
Clark, and President James A. Farrell, of | A Convention on Copyrights | natory countries. | sand. As the articles were made by the 
the U. S. Steel Corporation All introduc COPY of a convention concerning liter-| Thirteenth. The indirect appropriation of | barrel, it amounted on an average to $750 
tions were made by Director-General Bar A iry and artistic copyright, signed on unauthorized parts of a literary or artistic | P&T quarter, or 3,000 per year. The 
rett. On the same evening Dr. Albert Hale,| August 11th, 1910, by the delegates of the | work, having no original character, shall be trust in order to warrant its  creat- 
of the Pan-American Union, gave an iMus-| United States and of the other countries | deemed an illicit reproduction, in so far as | ing the demand, needed patent protection 
trated lecture and travel talk on Latin] represented at the Fourth International it effects civil liability. | and was of such financial strength, that 
America Congress of American States, has been sent The reproduction in any form of an en- any weakness in the patent was not ma- 


succeeding days of the con- 
sy ikers took part 


On the four 


ference, a long list of 


On Friday, the momissioner of Patents, 
Mr. Fdward B. Moore, was to have ad 
dressed the conference briefly on the pur 
pose and scope of the three conventions re 
garding trade-marks, patents ind copy 
rights, which he succeeded in having 
adopted by the Buenos Aires Congress in 
the summer of 1910 Mr. Moore, however, 
was ill and was unable to speak on this 
verv important subject 

This Pan-American Commercial Confer 
ence being wholly preliminary, there was 
no theught of formulating by its means any 
definits plan with regard to the accelera 


tion of trade-relations or exchange of com 
merce, as it was termed The purpose was 
to. get as far as possible the attitude of 
each nation, threugh its duly credited rep 
resentative; and while the matter was not 
theroughly exhausted, a good general idea 
has been gained as to the position of each 
nation No results can be counted on, 
of course, -at this time There will be 
other Commercial Conferences, and at each 


one it is expected the Pan-American na 
tiens will get closer and closer together 
upon the subject of interchange of com 
merce—a subject which is so vital to the 
life of each country as a nation 

The aid given by the United States in 
the promulgation of the three Buenos 
Aire convention i fully icknowledged 
The manufacturer and the inventor in each 
subscribing nation can rest assured that in 
exporting hi good inte the other sub 
cribing countric he will he no longer 
farced to compet vith infringing articles 
Trade-mark lve respected: 
will be upheld, copy 


ithe Senate 





United States to 
rhe provisions of the conven- 


by the President of the 
the 
First The 
ind protect the rights of literary 


tion are following: 


signatory States acknowledge 
and ar- 
tistic property in conformity with the stipu- 
lations of the 

Second In the expression “literary and 


writ- 


present convention. 
included books, 
ings, pamphlets of all kinds, 
may be the subject of which they treat, and 
dram- 


irtistic works” are 


whatever 


whatever the number of their pages; 


atic or dramatico-musical works; choreo- 
graphic and musical compositions, with or 
without words; drawings, paintings, sculp 
ture, engravings; photographic works; as- 
tronormical 
sketches or plaster works relating to geog- 


raphy, geology or topography, architecture 


or geographical globes; plans, 


or any other science; and, finally, all pro- | 
that published by any | 
means of impression or reproduction. 

Third. The acknowledgment of a copy- | 
right obtained in one State, in conformity 
with its laws, shall produce its effects of 
full right, in all the other states, without 
the necessity of complying with any other | 


ductions can be 


formality, provided always there shall ap- 
pear in the work a statement that indi-| 
cates the reservation of the property right. | 

Fourth. The copyright of a literary or} 
urtistic work, includes for its author or as- 


signs the’ exclusive power ef disposing of 
the same, of publishing, assigning, trans- 
lating, or authorizing its trenslation and 
reproducing it in any form whether wholly 
or in part 
Fifth 


exce pt 


The author of a protected work, 


in case of proof to the contrary, 


patents | shall be consicde red the person whose name 


tire work, or of the greater part thereof, 
accompanied by notes or commentaries un- 
der the pretext of literary criticism or am- 
plification, or supplement to the original 
work, shall also be considered illicit. 

Fourteenth. Every publication infringing 
a copyright may be confiscated in the signa- 
tory countries in which the original work 
had the right to be legally protected, with- 
out prejudice to the indemnities or penal- 
ties which the counterfeiters may have in- 
curred according to the laws of the coun- 
try in which the fraud may have been com- 
mitted. 

Fifteenth. Each of the governments of 
the signatory countries shall retain the right 
to permit, inspect, or prohibit the circula- 
tion, representation, or exhibition of works 
or productions concerning which the proper 
authority may have to exercise that right. 

Sixteenth. The present convention shall 
become operative between the signatory 


| connection 


states which ratify it three months after | 


they shall have communicated their ratifi- 
cation to the Argentine government, and it 
shall remain in force among them until a 
year after the date when it may be de- 
nounced. This denunciation shall be ad- 
dressed to the Argentine government and 
shall be without force except with respect to 
the country making it. 


Patent Office Decisions on Appeal 


N the decisions on appeals from the Com- 


missioner of Patents handed down by the | 


Court of Appeals of the District of Co- 
lumbia, on February 7th, the decisions of 
the Commissioner were sustained in six 


out of eleven cases. Mr. Chief Justice 


ights will carry|or well known nom de plume is indicated| Shepherd pronounced three opinions re- 





terial, as it was able to put up a strong 
fight. When last seen, the patentee told of 
the patent having expired, and when the at- 
torney deplored the loss of royalty said: 
“Not at all, Til make more money out of 
it now than ever.” In the meantime he 
had developed a fine plant with a waste 


product of his own, was able to make the 
article cheaper than the trust, and is now 
reaping the benefits of the market created 
by another under the protecting influence 
of the patent. 


Another Selden Patent.—George Bb. 
Selden, whose patent, No. 549,160, has been 
the subject of much important litigation in 
with the automobile industry, 
was appellant in a case decided by the Uni- 
ted States Court of Appeals for the Dis- 
trict of Columbia early in February. The 
case is known as patent appeal 667, and its 
subject was an application for patent filed 
by Mr. Selden September 7th, 1895, as a di- 
vision of a prior application filed May 8th, 
1879, the parent application of May 8th, 
1879, having matured into patent dated No- 
vernber 5th, 1895, No. 549,160, which is the 
celebrated “Selden patent.” The division 
was required by the Patent Office, and dur- 
ing the prosecution of the divisional ap- 
plication it was held abandoned for lack 
of sufficient prosecution -within the statu- 
tory period. The Court of Appeals in a de- 
cision handed down by Mr. Justice Robb 
reversed the decision of the Commissioner of 
Patents, held that the application was not 
abandoned, and directed that it be rein- 
stated, so that another Selden patent on an 
application divided out of the original Sel- 
den application filed May 8th, 1879, more 
than thirty years ago, may be expected. 
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RECENTLY PATENTED INVENTIONS. 


These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors Terms on application to the 
Advertising Department of the ScIpNTIFIC 
AMERICAN 


The weekly Index of Patents issued by the United 
States Patent Office will be found in the Scientific 
American Supplement. 





Pertaining to Apparel, 

HAT PIN FASTENER 
McKeesport, Pa. The invention is 
the engraving herewith and is a new form of 
adapted for attach 
and to receive and 
practically a 
Means pro 
pierced 


Roperr L. Raynor 
pictured in 


fastener or spring 
ment to the crown of a hat 
npold a hat pin so that it 
attachment of a hat 

the side of the hat is 


clasp 


forms 


per nanent 
that 


vide not 





HAT-PIN FASTENER. 

continued piercing 
The 
size of the opening in the clasp relative to the 


and injured or worn out by 
of the pin as when no clasp is employed. 


pin allows the latter considerable freedom of 
adjustment so that the pin may hang at an 
angle to the hat crown, which avoids leverage 


and strain on the latter. 


Electrical Devices, 


INDICATING DEVICE.—C Lark N, WIsn=r, 
Memphis, Tenn. The invention relates to de- 
vices for use in indicating stock quotations. 


herewith 
manipu- 
station se 


in the improvement shown 


which 


An object 
is to provide a 
lated by an 
as to display 


device may be 
a central 


indicating values 


operator at 


signs for 


visible 





























and locations, thereby dispensing with the 
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INDICATING DEVICE. 

necessity of the customary ticker now used 
in most brokers’ offices. A plurality of these 


run from one key set made by 
magnets having similar po 
thereby 
before the 


devices may be 
connecting certain 
sitions with the same key, 
indicating numeral 
when the key is depressed. 
MOTOR CONTROL 
Wap, O. C. Brirscnu, 
York, N. Y. An 
apparatus for 
which can be used for various purposes, though 
particularly useful in connection with motor- 
driven sewing machines or the like, which can 
a pedal, and which, 
part is 


bringing the 
same opening 

APPARATUS. — D 
and M. TAIGMAN, New 
here is to provide an 
controlling 


object 


electric motors, 


means of 
the corresponding 


be operated by 
when the pedal or 
released, automatically stops the motor. 


Of Interest to Farmers, 
MANURE SPREADER AND LOADER.—C. 
F. Way, Elm Creek, Neb The object of this 
invention in spreaders and loaders is 
to provide a device 
may be easily operated, easily transported from 


manure 
simple and efficient which 
place to place, and which will lift a large load 
with a small amount of power. 


Of General Interest. 
REVETMENT MATTRESS.—C. C. ConpiR, 
Memphis, Tenn. It is sought in this invention 
to provide a mattress of novel 
and including a filling of excelsior impregnated 
with « form 
& concrete when placed in water and will bind 


construction 


i cementitious substance which will 


in connection with the excelsior filling and 
form practically a solid mass. 

STAGE APPARATUS.—J. A. Van Sant, San 
Diego, Cal. An object in this case is to pro- 


vide scenery frames in sections, each section 


being pivoted, there being means by which the 


Several sections may be turned on their pivots 
Simultaneously. Another object is to provide 
Stage properties with means by which they 
may be supported in the sections. 

MOLD AND METHOD OF MAKING THE 
SAME.—J. D. Brown, Suffern, N. Y. The in- 


vention provides a mold especially adapted for 
casting brake shoes previded with metal backs 
previously prepared for the purpose and, by 
the molding operation, merged into and made 


| 











integral with the shoes. It further relates to 
special provision for holding, within the mold, 
the metallic back or other member to be thus 
united with, and merged into the casting. 


NON-REFILLABLE BOTTLE.-—Wituiam H. 


— |SreELLMon and SAmMveL Buser, Haledon, N. J. 
| 


The object of the invention pictured in the 
engraving, is to provide a convenient, strong, 
and durable non-refillable bottle inexpensive to 
manufacture, which permits fluid to be freely 
poured from the bottles but renders the intro- 
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NON-REFIL).ABLE BOTTLE. 


duction of fluid through the neck 
difficult, which cannot be filled by inverting the 
bottle in a body of fluid, as the valye member 
will float into a closed position, and which is 


| 80 constructed that the valve will tend to close 


even when the neck of the bottle is arranged 
in a horizontal or slightly downwardly inclined 
position. 

SYRINGE.—J. H. Sueers, New York, N. Y 
This invention relates to syringes of the barrel 
and piston type, such as in Letters Patent of 
the U. S., formerly granted to Mr. Sheets. The 
aim of the present invention is to provide a 
syringe composed of comparatively few parts, 
and arranged to form a container for safely 
carrying a large quantity of liquid, to be 
ejected periodically in small doses as required. 

PEN AND PENCIL HOLDER.—Apopison B. 
MARSHEL, 3219 Strong Avenue, Kansas City, 


Mo, This invention relates to a holder of a 
type adapted te act, if desired, as a paper 
weight. The object of the invention illustrated 


herewith is to provide a pen and pencil holder 
extended up 


which can be into a convenient 





PEN AND PENCIL HOLDER. 


projecting position, when in use, and folded 
down into a small compass, when not in 
A very simple and efficient device is provided, 
whereby pens or pencils may be supported in 
a readily accessible position, even though the 


use. 


device is located on a book or a desk piled 
with papers. 

MAIL POUCH TRANSFERRING APPARA- 
TUS.—Ray 8. Scoriecp, Clarkston, Wash. 


The invention illustrated herewith provides a 
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APPARATUS. 


MAIL POUCH TRANSFERRING 


yoke pivoted to a crane and a hook mounted 
on a car, the yoke being provided with means 
for holding it yieldingly in the direction of 
the tracks on which the car travels. The yoke 
is also provided with spring clasps for holding 
in place a ring to which a mail pouch may be 





extremely 





secured. The hook, which is provided for en 
gaging the ring, has a spring for preventing 
the escape of the ring after it has been caught. 
The hook is secured to a pivoted rod, yielding 
means being provided for holding the rod ex- 


tended and against rotation 


HORSESHOE AND CALK THEREFOR,.—4J. 
W. Mitver, Red Wing, Minn. The purpose here 
is to provide calks for the heels and toe of a 
horseshoe, having novel form; and further to 
provide means for attaching the calks to the 
shoe in a manner that will permit the calks 
to be readily removed when worn out, and be 
replaced by others that are new or have 
repaired, so as to be capable of renewed 
service. 

OXYGEN GENERATOR.—Ricnarp C. Brap- 
LEY, Shreveport, La. The invention in this in- 
stance is illustrated by the accompanying en- 
graving, and its object is to provide a portable 
generator which will automatically generate 
gas as fast as it is consumed, and in 


been 


propor- 









































OXYGEN GENERATOR, 


tion to consumption of the gas A further 
object is to provide a device which can be used 
cartridge for generating the gas or with 
an auxiliary device for generating the gas by 
means of heat. The generation of 
matically regulated by merely turning the stop 
cock off or on, 


as a 


gas is auto- 


Machines and Mechanical Devices, 

RELZASING MECHANISM FOR BOATS.— 
F. Eriksen, 3 Taffelbays Allé, Copenhagen, 
Denmark. The releasing hooks in this instance 
relate to that in .which the boat 
pended from the tackle blocks by fore and aft 
which linked together and adapted 
simultaneously to the boat or 
is water borne owing to the 


class is sus- 
hooks 
to act 
raft as soon as it 


are 


release 


pressure ceasing on said hooks and allowing 
them to turn. 

REGISTER FOR WEIGHING SCALES. 
Garyetr J, Dye, Montgomery, Ala Among 


the principle objects which the invention pic- 
tured by the engraving has in view are: To 
provide a registering mechanism attached to 
the beam of a scale for producing a permanent 
and record indicative of the opera- 
tion on the se to provide inking means for 
the said mechanism and for the 
record thereof, and to provide corrective means 


transient 





permanent 

















REGISTER FOR WEIGHING SCALES. 


for the register with the sale beam, flexible in 


character, to accommodate the irregular move- 
ments of the beam. Between the loading of 
each individual car, if desired, the machinery 
of the registry may be changed so that the 
successive cars are registered from an initial 

loading point. 
CAR FENDER.—J. FP. Geracury, Jersey 
The object of the present inven 


City, N. J. 
tion is the provision of a 
car fender, arranged to insure the safe picking 
up of a person or other obstruc tion in the path 
of the fender and without danger of maiming 
or otherwise injuring the person or other ob- 


new and improved 


struction. 





Norr.—Copies of any of these patents will 
be furnished by the Screntrric AMERICAN for 
Please state the name of the 


ten cents each 
f the and date of 


title invention, 


patentee, 
this paper. 





NEW BOOKS, ETC. 


A Biographi- 
McKeen 


AMERICAN MEN OF SCIENCE. 
cal Directory. Edited by J. 


Cattell, New York: The Science 
Press, 1910. 
The last decade witnessed ai remarkable 


change in the scientific activities of this coun- 
try, which to those familiar with conditions In 
our institutions of learning must truly 
marvelous. Several of the leading univ 
chairs devoted 
nearly every university 
seeks to fill its chairs with 
carry on investigations 
Another impor 


seem 
rsities 
have created entirely to re- 
search, while 
of the name now 
men who are able to 
as well as to give instruction. 
tant factor which has so largely contributed to 
this scientific activity is the establishment and 
endowments of institutions such aa 


worthy 


princely 


the Rockefeller Institute, the Carnegie Inetl- 
tution, the Institute of Infections Diseases, 
and, last but not least, the Bureau of Stand- 
ards and the Philippine Bureau of Science, 
both of which are government institutions. 
This period has also witnessed the birth of 


several scientific organizations, as well as the 
expansion and improvement of the older ones 
Scientific have increased in 
number, and some of them quite appreciably in 
size. 

This renaissance of science in 
though a matter of comment among the ecien 


periodicals also 


America, a}- 


tific workers themselves, seems to be but little 
known to the great lay public, which is ap 
parently indifferent to science and scientific 
men unless a sensational feature is assoctated 
with a discovery. This probably accouats for 
the failure of “American Men of Science,’ 
now in its second edition, to excite any com- 
ment or even attract notice in most of our 


great periodicals of New York, Chicago, and 








It would undoubtediy be @ 


that 


other large cities. 
urprise to many a lay reader to 
is country, so widely famed for 
lew of life and its utilitarianism, should pos 


sess several thousand 


learn 


its practical 


men devoted to selentif 


investigation, not a very remunerative oecupa- 
tion, as many of its devotees will testify 
To Prof. James McKeen Catteil, the well 


known psychologist and editor of several scien 
tific periodicals, credit of having 
undertaken and accomplished a work which 
many of his class would undoubtedly consider 
a thankless task. The book contains the names 
of over four thousand contrib- 
uted to science by research, teaching, compiia- 
tion, or administrative work. All the exact 
and natural sciences are covered, including the 
Engineering and 


belongs the 


men who have 


sciences, such as 


few 


applied 
Medicine. A 


Economists, Sociologists 


and Educators, however, are also included. 
Each sketch contains the time and place of 
birth, education, subject of researches pub- 


lished and investigations in progress. The ob 
ject of Prof. Cattell, however, was not simply 
a compilation of records of thousands of indi- 
viduals as regards the time and place of birth, 


education, and activity in their chosen field ef 
work. ‘The book is not merely a Who is 
Who” in science, interesting though this is, 


especially to the scientific workers, who ought 
to be acquainted with one another 
much higher. As the author tells us in the 
preface, it is intended that it should be a con- 
tribution to the organization of science in 
America, and forcefully points out In the ap 
pendix our ignorance of the conditions under 
lying scientific Thus he contends 


that it is not known definitely 


Its aim is 


progress 


whether or not 


the present methods intended to advance sel- 
ence, such as prizes, pensions, freedom, oF 
obedience and discipline, reputatic tithe, ete., 





advance or retard scientific productivity He 


further calls attention to eur ignorance of thy 
“kind of education methods of work, and 
modes of life which are most favorab! to 
scientific productivity.” Prof. Cattell made a 
study of a thousand investigators whose con 
tributions are considered the most important 
by the ten leading men of each sciences ri 
may be of interest to observe that the Judges 
were selected by Prof. Cattell Phat the vaiid 





ity of the method of ascertaining the leaders 
of each science is questionable, is perfectiy ob- 
vious to any scientific worker familiar with 
the men and their work in his own fine of 
the 175 chemists whose work is regarded < 
most important, the writer knows of at least 
six who made no contribution of any conse 
quence. All these men can claim is the publi 
cation of a few chemical analyses of deubtfal 


also true of some 


This is 
and 


commercial value 
teachers of physiology 
cupied chairs in medicai schools but published 
value. On the other hand, 
contributions to #« 
by research kind of tea 
failed to receive The 
are perhaps of little consequence: but to give 


pathology wiio oc- 


Sarre 


little of any 


men who lence 


made solid 


and the best hing 


recognition omissions 


prominence to men absolutely without len 
tific merit—and Prof. Cattell can easily con 
vince himself of the truth of this statement if 
he desires—is a reproach to scientific men of 
real merit and is certain to defeat the very 
purpose for which this study has been under 
taken, namely, to stimulate the progress of 


That the method adopted by Dr. 


science. 


Cattell led him into serious erret! iz 
likewise shown by the places accorded f6 
some scientific institutions We are in 


formed, for example, that Columbia University 
second in zoology. Will any student 
agree with such a statement in 
view of the magnificent work done by every 
member of this department of Uni 
versity? ‘The severe criticism of the Depart 


stands 
of zoology 


Columbia 














SCIENTIFIC AMERICAN 


March 4, 191] 








' By Dr. Phil. 8. Tschulok. 


Gustav Fischer in Jena 
I fa fa his 

, y It ' i 
1 va _ iges of a 

I p ‘ f recor 

‘ ding what Winds 
“ray method gives a 
| gallery, and drives 
timating the 
lea f wh period assumed 
t they did and » other 

| r i assume no other 
n pt has en traced 

What I he sel 

ni la 

rod juir 
n t that 
l i ook, and it 
t t has been a 
I dern biology 
t thar history and 
n a critiq His work 
parts In the first 
I t s and the system of 
di at arious 
onceptions may be con 
f mtemporary scientific 


id part the question is 


particular problem to 





t uur modern standpoint, and 
to be solved This, with 
1 whatever for historical cons 
d part, we find a 
i t t and the prese 
ive a combination of 
book In so far as 
the present view departs 
" ecause it is influenced 
I traditional element origh 


phases of the evolution of 


d rhe 
rical necessary of these 


author, therefor: 
nt bu the logical justifica 
d existence in the light 


In #6 ting the authors 


n of his book, the author 


t t 1 was governed entirely 
Ile was concerned 
x type pletures which 
ind mplete series 
" “ t trace the 


MAMMALS By Prof 
Fairfield Osborn New York The 
Macmillan Company, 1910. 635 pp.; 
20 illustrations Price, $4.50 net 


it 





1’ ler Fairt d Osborn is the foremost 
rly in the 








evolution | 
| 


Henry 





part of the book, dealing with the ger 


ral facts of bacteriology The chapters which 
llow, VII t XXX, deal specifically with ba 
in and protozoa pathogenic in man rh 


t1ining chapters deal with those aspects of 





terlology which are of economk rather 
1 medical interest, rhey include a on 
id itior of the bacteria of milk the bac 
“x f th nitrogen cycl in agricu 
re nd i ! onomy of the living world 
irt and dustries depending on the action or 
exe ision bacterial igepnts such as th 
manutacture if leather the curing of tobacco 
th preservation of foods, et There is a 
chapt on the bacteria of air, soil, and water, 
ind fin \ n n bacterial diseases of plants 
Ay ippendix is devoted to the consideration 
! ) f unknown iusation 
rr tater I I igé 60 that Brownian 
1 I ac i ral 
k ing wi t developn s of pl s 
ind of hk t tI in wW h this p 
iar phenomenon has ind a most interest 
ing pla I ! bact gist this may 
not f A point if much importan yet in 
view of th very onsiderable physical sig 
ifican attached to the matter ind in th 
int fi scienti accuracy t statement 
5 dt wodified it lition f this 
x nt work 


FakM DEVELOPMENT By Willet M. Hays, 
Assistant Secretary United States De- 
partment of Agriculture. London 
‘ Paul, Trench, Triibner & Co., 
New York: Orange Judd Com 
any, 1910 Pp. xii+ 391. 281 il- 







notable contribution to the literature of 
agnicultu in its mor practical aspects has 

ently been issued under the title of Farm 
Assistant Secretary of 
Willet M. Hays 


and wide experience as a teact 


griculture From his long 


and investi 





ator in the college and school of agriculturs 
Minnesota and as ad 
nt of 


Hiays has prepared a 


f the Un rsity of 


inistrative officer in the U. 8S. Departn 


Agriculture Secretary 
nost instructive discussion on soils, selecting 
and planning of farms, subduing fields, drain 
ige, roads, and fences, introducing the whole 
with chapters dealing with the relations of 
general science to agriculture and with farm 
ing a8 a vocation 

Ihe wok is written from the 


th vnefit of those who cor 


standpoint and 





from farm homes and expect to retur 


suntry to ive, hl. ¢ the viewpoint 
iE farmer The effort is mad 
the text to the agricultural high s 
onsolidated rural and village school 
needs of tl farmer's hor rary 


tells just how to select and lay it a 




















Richard Ferris, B.S., 
Thomas Nelson & 
150 illustrations. 


How Ir Furies. By 
C.E. New York 
Sons, 1910. 475 pp.; 
Price, $1.20 net. 

In this popularly written book, Mr Ferris 
is given rather a good explanation, for the 
enefit of the man in the street, of the lead 
ing principles underlying the construction of 
reroplanes and airships In arrangement, his 
ook differs not from the 

opular books which have been issued in the 


There is the 


radically dozens of 


ist year usual account of the 


itmosphere the principles underlying flying 


machines, a description of the biplans 


monoplane, as well as a brief history of flight 


the construction, operation and manufacture of 


illoons, dir and otherwise, a glossary 





et So rapidly has the art of flying developed 





types which Mr. Ferris illus 


rhus, the old Voisin ma 


it some of the 
trates are now old 


hine is illustrated, and not the new, although 


e new is mentioned The old Antoinette ma 
ind = de 
machine with 


hine with ailerons, is illustrated 
ribed instead of the newer 
Likewise the old model of th 


monoplane is selected for description 


ing wings 
& & FF 
instead of the new type 

ro Know Arcuitecture. The Human 
Elements in the Evolution of Styles. 
By Frank E. Wallis, A.A.I.4 New 
York: Harper & Brothers, 1910. 8vo.; 
327 pp. Price, $2 net. 
Architecture and building are covered in this 


How 


ook as two branches of one subject The ob 


et of the author can be plainly put thus 
After you have read this book you can, on 


ooking at a building, say to what style and 


what period it belongs.” Also, this is the first | 


wok on architecture to be illustrated by Ameri 
an models chosen by the author The style 
of the book is direct and concise 


THe Erements. By Sir William A Til- | 


den. London and New York: Harper 
& Brothers, 1910. Pp. xi + 139. 


Sir William Tilden has given us a brief and | 


ideas which eventually 





lear exposition of the 
developed into a periodic law, and of the re 
nsideration of many problems of a new 
yhysical science which has been brought about 
elements 


y the discovery of the radio-active 


‘ ng ¢ 
Theories such as these must be fought for; for | m 


thought 
despite 


they mean a revolution in scientific 
Sir William presents his views boldly 
the knowledge, which must be his, that most 
against him He has done his 
better, indeed, than an 


N) 
moment 


hemists are 
work well, however 
chemist whom we can think of at the 
definiteness 
hazily 


He has expressed with remarkable 


concepts that have hitherto been very 


xpressed even by the men who have been the | pensing with the usual element of 


staunchest adherents of the modern theories of 








and the 


| 
| 
| 
| In giving us a very rt 
! 





| 

| kew D u oductory chapter the author | sures prosperit to all classes and to the/ful game country, and from the natives who 

! Depart nt 1 ord he technique of bacteriology, | nation themselves spend most of their time wander 

i lue ft t! it development, and composition of He also points out that the study of science |ing among the big game of Africa. The bool 

gat in our uni ria, the effect of physical and chemical |as applied to agriculture is not only useful but]is beautifully bound and is an addition to an 

ge | j gent pon them, and conversely the effects |intensely interesting, lifts farm work out of | library. 
, \ ble | produced by bacterial growths upon their en-| the drudgery into which it is often allowed to] pepe uNp Moor. Von Dr. Adolf Koelsc h 
W y ent \ short chapter on the classifica fall, and is rapidly raising farming in the Stuttgart: Gesellschaft der Natur- 
BioLoaige IN Forscuune |. f bacteria may be sald to conclude the | scale of vocations freunde, 1910. 


Dr. Koelsch is one of the most respected 


and likewise one of the best known popular 


scientific writers of Germany In the volume 
|} which lies before us, an excellent example of 
| the good printing and good writing which ha 
little 
Kosmos Gesellschaft of Stuttgart a pleasure to 


made the monographs issued by the 


handle and to read, he has given us a simply 
worded and attractive account of the scientifi 
marvels of heath and moor 


THE “PRAcTICcAL ENGINEER” Pocket Boox 
| AND Diary FoR 1911. London: Tech- 
nical Publishing Company. New 


York: Van Nostrand. 

This pocket book is so well known to ail en- 
gineers that there is hardly any need to com- 
nent upon it A number of additions have 
wen made to bring the contents up to date. 
rhe printing is not everywhere as good as 


might be desired. 

MaGicians’ Tricks. How They Are Done. 
By Henry Hatton and Adrian Plate. 
New York: The Century Company, 
1910. 8vo.; 344 pp. Price, $1.60 net. 

Most books of this kind consist of a collec- 
tion of time-worn workings 
have been exposed over and over again. While 
principles are of necessity to be 


illusions whose 


the old, basix 


found in this treatise, there are also many 


things that will be new, at least in their com- 


jinations and mode of presentation, to most o 
our amateur conjurers Card, coin, and egg 
tricks are dealt with at some length, and there 
are sections on spiritualistie ties, mind read- 


ing, and the more elaborate stage illusions. 


Formulas for making flash paper, conjurer’s 
wax, and other preparations are appended. The 
jillustration is profuse, the description com 
|}mendably clear. 

| CONSTRUCTION GF INDUCTION COILS AND 
TRANSFORMERS. Compiled and _ar- 
ranged by H. Winfield Secor. New 
York: Modern Electrics Publication, 
1910. 16mo.; 100 pp.; 72 illustrations. 
Price, 25 cents. 


In addition to expounding coil theory and 
| construction, interrupters, vibrators, and trans 
| formers, considerable space is devoted to the 
Tesla coil, and instructions are given for mak- 
a large coil of this type, suitable for lee- 


ture-platform demonstration 

As THE Gops Decrer. A Novel of the Time 
of Augustus. By Daniel Henry 
Morris. New York: Broadway Pub 
lishing Company, 1910. S8vo.; 361 pp. 
Price, $1.50. 

dable story of old 





Rome, the author is to be commended for dis- 
Christian 
persecution and martyrdom. Two themes—the 
love of a father for his motherless daughter, 


j}and the constancy of a Greek concubine toward 


| 


| carefully 





| THE AUTOMOBILE. 


ible guidance, the American rrange tl buildings for comfort, convent atter. The book comes to us at a time when 
Mi x Hist } es probably nee, and auty to plan the fields and pre hemistry is in transition stage. at a time 
, 1 of prehis , snimals ever | P@ the y levelling, clearing of stumps, | when we must reform our ideas of the nature 
. _— nail 4 work from so dis ks, et and drainage (and in dry regions|and origin of the elements We need just 
' " therefore, bound to y irrigation) for easy and successful culture some such book as this to help us i 
. 7 1 © d be difficult indeed to nd to construct farm roads, ridges, and/anew our ideas of the relationship of the ele 
: - wo would do more to spread | fences In the treatment of the latter sub-| ments, a relationship which is suggested by 
r ntology among English- | J°ct isually classed as rural engineering, the | the periodic table of Mendeleff, 
n this, for here is brought |*@stineer’s point of view is subordinated to | Tye Boys’ Book oF MopEL AEROPLANES. 
f information which has|that of the practical farmer, 1. e., the agri How to Build and Fly Them With 
. . blished \ work such as|CUltural rather than the engineering side is the Story of the Evolution of the 
1 t pecialist in describing his | (™phasized Flying Machine. By Francis A. Col- 
w my there in be no doubt that a In the chapter on farming as a vocation lins. New York: The Century Com-} 
tak f previous types aids | Prof. Hays sets forth the attractive features pany, 1911. Price, $1.20 net. 
» w varieties and apecien. | Savumng O82 6 Nasinenn Gas Ge lmpertane It is not surprising that at the present time 
ght reading. it f ws | to the State of a strong, contented, prosperous , . : ‘ 
= : when the subject of aviation is so much in the 
; es ia truth | Face e- es = ape - ery os OF | public eye, that the boys should wish for a 
wl ire willing to do a|™ whok a conservative line of business, share in this fascinating science. 
ns he Prof. Cuborn: sells | “HUSs Ctyen sunect to seven renee ae able statement was made not long ago by an 
. — . a are th - pe Ss oe ms Cope, Cow men he army Officer that the boys of America had al- 
. his work rather than descent ome millionaires, and few paupers It is not . e , 
, 2 aes —_— e . ready spent more money in experimenting on; 
main theme of all previous |* gy gpd xrecroge Parentage -vigeanegin aviation than had the government This is 
. » ¢ Caen mammals nor of the greatest misfortunes Its money ‘ . 5 
. . undoubtedly correct for wireless telegraphy as 
, . sources or birthplaces of | Tewards average less than thos er — eather well as aviation. The number of aerial wires 
t ! f mammals, of their compe Average city vor pasecay but including with on the flat houses of New York is something 
t ind extinctions, and of the | things money will buy those things money will sotenishins The various meets to fly model 
: — tt ecurrence ef these |Get purchase, of Sor which cach is nat needed, aeroplanes which have been held in New York 
t . a h To a farming furnishes as much, or more, on the . . et 
. . . . - alone have attracted widespread attention. The 
. n all its grand it is In average, of remuneration as does effort applied lpresent book gives a succinct account of the 
. meing naider the question of past en-j!n the average of other vocations In con-! methods of building model aeroplanes of all 
: —_— 1 as the past geography (pa-|Gucting the family-sised farm, the minor por | descriptions. The book is handsomely printed 
. the earth. the cl tion of the remuneration comes in the form of , . P ; 
a 5 ‘ }money, while good food, clothing, a beautiful the illustrations being printed on coated paper. 
- eae " | “ | This book will open a new world to boys 
lithoned tion f plant lite (paleo | hor . wholesome outdoor employment inde- | : 
‘ primary uree of food supply | pendence, and other useful and enjoyable fea- THe Bie 7AME OF AFRIC ,. By Richard 
¢ , This geology, geography,|tures of rural life constitute the larger Tjadler. New York: D. Appleton & 
te are treated a6 teadine te | portion Company, 1910. 8vo.; 364 pp. Price, 
, ' ng of ach of the uccessive | And further The home is the most influ- | $3 net 
f smmalian life.” ential institution in our national life, and the Good books on hunting trips and adventures 
farm home is the best place to produce strong/in the “Dark Continent” are plentiful The 
4 Texr-Book or GeNERAL BACTERIOLOGY. | and useful citizens The farm home is raci-|author’s apology for offering to the public “The 
B Edwin ©. Jordan, Ph.D Second | ally ou most important home Farmers are | Big Game of Africa” is a desire to comply 
revised edition, Svo 594 pp.; illus-| rather conservati and are peculiarly loyal to | with the wishes of his many friends who have 
trated. _ Philadelphia and London: |the good of the community. Their voice | heard his lectures on Africa, and have repeat 
W. B. Saunders Company, 1910. Cloth, | usually rings true for sound and good govern-|edly asked him to issue them in book form. 
$0 1 ment, though they are sometimes slow to em fhe volume is not only a narrative of his own 
fa ¢ und well {lustrated, | brace improvements in governmental affairs. | wanderings and experiences in that continent 
and . tril th ey fret. it is |The nation needs to retain men and women on/ but is also intended to be a guide book for 
perhay pla reviewing the book | our rich lands who are so trained as citizens, as | those who are thinking of hunting in Africa 
to praise tset Ite general arrangement | well as farmers, as to be capable of maintain- | and also for those who are expecting to stalk 
nd t TI ire which has |ing our country life at a high standard. It is| game with camera or gun. The book is made 
’ atowrd t} ittere is but the out-| interested im the farmer's prosperity, because | up of the experiences of three expeditions in | 
, } avmbo!l ° h which is evi-|the general well-being of the rural community | British East Africa, and contains the most re 
fenced in t I f treatment and in| insures for the future a strong race of people, | liable information that it is possible to obtain | 
th i a! and prosperity among the producing classes jn- from others who have hunted in that wonder- 


her lord—stand out in relief from a_ back- 


ground of gladiatorial combat, intrigue, and 


shaping | foreign campaign. The topography of the an 


cient city and the life of its people are faith 


fully presented, and the more important cha) 





acters are strongly conceived The plot is 


rather transparent, but the attention of the 
reader is held throughout by the briskness of 


the action. 


THE Forest AND THE Saw MILL. Chicago: 
National Lumber Manufacturers’ As- 
sociation, 1910. S8vo.; 269 pp. Price, 
50 cents 

The eighth annual convention of the Na- 


tional Lumber Manufacturers’ Association was 


A remark-| held in April, 1910, at New Orleans. This is 


the official convention, and is 
dedicated to those who are 
means of forest conservation. 
pers read before the assembly, and here given 
in full, are ‘The Private For 


report of the 
secking practical 
Among the pa- 


Problems of 


estry’; “The Lumber Production of the United 
States”; and a symposium of trade relations 
and conditions under such headings as ‘The 
Coastwise Trade’; “Waste of Natural Re 
sources’; and “Insurance and Price’ Prob- 


lems.” It is hard te find a phase of the sub- 
ject which is not ably presented Freight clas 
forest fire protection, the 
banks and 
discussed by men 


sification, common 


interests of lumbermen—all art 

thoroughly con 
versant with facts and conditions. 

Art-Crarrs Lamps. How to Make Them. 

By John D. Adams. Chicago: Popu- 

lar Mechanics Company, 1911. 12mo.; 

87 pp.; 16 designs. Price, 25 cents. 

The aim of this handbook is to enable any- 

one to construct from paper, cardboard, and 


| wood, with the aid of a sharp knife and a 


little paint and glue, really artistic lamps for 


ithe hall, the den, the porch, and the dining- 


room. The designs run from simple portable 

lamps to four-light chandeliers. 

Its Selection, Care, and 
Use. By Robert Sloss.. New York: 
Outing Publishing Company, 1910. 
194 pp. Price, $1 

A very good little book, that should prove 





). 


| valuable not only to intending purchasers of a 


machine, but also to those who already pos- 


'gese one, 


eee 
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LEGAL NOTICES 


PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard 
to securing valid patent protection for their in- 
ventions. Trade-Marks and Copyrights 
registered Design Patents and Foreign 
Patents secured. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 








communications are strictly confidential Our 
Hand-Book on Patents will be sent free on 
request 


Ours is the Oldest agency for securing patents; 
it was established over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office, 625 F St., Washington, D.C. 


in 


Classified Advertisements 


No less 
Count 

















cents a line 
lines accepted. 


this column is 7 


more than 12 


Kdvertising in 
than four nor 


seven words tothe line. All orders must be accom- 
pan awd y a remitiance. Further information sent on 
rec 


RE AD THIS COLUMN CAREFULLY,— You will find 
jugquiries for certain classes of articles numbered in 
order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the inf rmation. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 


inquiry may be repeatea. sain 
MUNN & CO., Inc. 


consecutive 








BUSINESS OPPORTUNITIES. 


A NEW ENGLAND COMPANY, employing 1,000 
hands, with motera equipment for doing high grade 
mecbanical work, desires some new lines to manufac- 
Will buy meritorious article outright or make on 






ture 

royalty basis. Mechanical, Box 773, New York. 
START MONEY MAKING mail order business at 

home, conducted in your spare hours. New = eee Big 
wofits. Everything furnishec Free booklet tells how. 


Write quick. Foote, Box 24, Muskegon, Mich. 


BIG MONEY WRITING SONGS. Thousands of dol- 
lars for anyone who can write successful words, or mu- 
Past experience unnecessary. Send us your song 
poems with or witbout music, or write for free par- 
ticalars Publ ication guarantee df facceptable 

H. Kirkus Dugdale Co., Dept. 3, Washington, D.C. 


THE COX PNEUMATIC CUSHION, an epoch maker. 
A new era for motor driven vehicles and a fortune 
builder for the investor. See Scientific American, Feb 
4tb. and many others Investigation solicited. Cox 
Pneumatic Cushion Co., 256 Bre yad way, New York. 


$3,000 TO $10.00 YEARLY IN THE REAL ESTATE 
BUSINESS, without capital; we will teach you the busi- 
ness by mail, appoint you special representative in your 
locality. of leading real estate company,list with you 
readily salable propertie ~o-operate with and assist 
you 'o permanent succes a thorough commercial law 
course free t> re ye sents ré If you are honest and 
{ER maar 


S.A 











anlutious, our Fi book will surely interest 
you. Address, INTERNATIONAL REALTY CORPOR- 
ATION, Dept. 708, Chicago, Ill 

BIG PROFITS.- Selling Vi ulean Fountain and Stylo 
Pens. Well advertised, easy to sell. Yrite for cata- 
logue, liberal discounts. J. F. Ullrich & Company, 
277 Thames Street, New York. 


PATENTS FOR SALE. 


SCIENTIFIC AMERICAN GOULD PRIZE—I have a 
king model of a double powered system 
and propellers, embodying all require- 
sary to qualify for Gould Prize. Corres- 
pondence solicited from reputable parties. Will sell 
part interest. Working Model, Box 77 York. 


OUTRIGHT OR ROYALTY. United States Patent 
Collapsible wooden barrel, watertight or slack. Only 
one in the world. No nails, bolts, hooks or clasp: 

Box 544, Renovo. Pa. 


Patent for trapping safe robbers. Man 
m this. Patented Janu- 








5, New 


FOR SALE. 
ufacturers give me an offer 
1911. 


ary 2th, 
Wayne Taylor, Beloit, Ohio. 


WANTED.—Some one to handle Patent 962,198. An 
automatic adding bridge whist scorer. Yan be manu- 


factured for Ly 00a piece. Address K. 2 5° First Avenue, 
Salt Lake City. 
WANTED, 
LOCAL REPRESENTATIVE WANTED.—Splendid 


income assured right man to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecessary All we require is honesty 
ability, ambition and willingness to jearn a lacrative 


business. No soliciting or traveling. This is an excep 
tional opp rtusity for a man in your section to get into 
abigc-paying business without capital and become in 


dependent for life. Write at once for full particulars. 
Address K. R. Marden, Pres. The Né ational Co-operative 
Real Estate Company, L 378 .Marden Building, Wash- 
ington, D. C. 


LISTS OF MANUFACTURERS. 


COMPLETE LISTS of manvfactorers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to «order at various prices. Es 
‘imates shouid be obtained im advance. Address 
Munn & Co., Inc., List Department. Box 7738, New Y ork. 





INQUIRY COLUMN 


Inquiry No. 9218.—Wanted, the names and ad- 
dresses of manufacturers of outfits tor salting almonds 
and pe: anuts. 


Inquiry Ne. 92:23.—Wanted, to buy machinery 
for making sugar of milk 

Inquiry No. 9224.— Wanted, to buy a machine for 
making flat-sided popcorn cakes 

nquiry Ne. 92:25. — Wanted, to buy a motor driven 
floor scrubbing machine 

Inquiry Ne, 226. Wanted, a concern able to 
grind and polish hammers 


27.— Wanted, a power-driven saw 


Inquiry No. 
for cutting down 

Inquiry Ne, ¢ 
machines. 


ine trees twenty inches in diameter. 
2:2.—W anted, to buy tabric tafting 


29.— Wanted, addresses of mapu- 
called Duraluminum., 
airy Ne. 1.—Wanred, addresses of owners 
of wae r falls havin ‘a four-foot fall and upwards. 
inquiry No. 9232. —Wanted, addresses of manu- 
facturers of engines that can be run with crude oil. 
winguiry No. 9233. -Wanted, a roller or other de- 
or skinoing a poet in rapid. economical manner. 
nte d a omeu specialty of 
Proper arti- 





Inquiry No. 
hiver: 






tiry No. 9235.—Wanted, names and addresses 
ifacturers of machinery and appliances for 
Making ce nepote, 

Inquiry No, 9 
of the tira maki 
A een isy Ne Ne. 
Oo e Parmelee 
Steriliser, 


336. Wanted, the name and address 
the New England Filling Machine. 

37.—Wanted, information relative 
utomatic Aerated Water Still and 





Ruhmer’s Recent Work in Wireless 
Telegraphy 


(Continued from page 230.) 

wireless telephony was mainly in the direc- 
tion of the design of a suitable generator of 
higher constancy and which would be able 
to give out a greater energy of vibration. 
This is based on Ruhmer’s are interrupter, 
viz., an electric are connected up in series to 
a substantial blowing electro-magnet and in 
parallel to a vibratory circuit. In oppo- 
sition to Duddell’s arrangement, the vi- 
bratory circuit here is positively excited by 
the rhythmically working blower that in- 
terrupts the electric are. This method al- 
lows practically any amount of energy to be 
converted into vibrations. 

In order to insure a sufficient frequency 
of interruption, two methods can be re- 
sorted to. On one hand Poulsen’s scheme 
of cooling the electrodes and the arc is used 


also in this connection. On the other hand, 
according to a method suggested by Ruh- 
mer, the number of interruptions is in- 


creased by using a high-tension are passing 
between metal electrodes. The latest type 
of generator, fed with high-tension direct 
current, furthermore affords the very con- 
siderable advantage of allowing the length 
of the explosive distance to be maintained 
absolutely constant for any length of time, 
thus making vibrations extremely regular, 
which in the of ares between carbon 
electrodes is not the The metal elec- 
in this connection are consti- 
tuted by metal wires with square cross sec- 
between the longitudinal edges of 
which the discharge is formed. These wires 
are placed upon two insulated storage roll- 
from which they are unwound on two 
insulated rollers by small electro motor 
with double worm gearing, so as to travel at 
moderate to one another over | 
two grooved rolls designed as cooling ves- | 
The electrical discharge is produced 
at the point of closest proximity between | 
the wires, the length of the are (accurately 
adjusted by means of a micrometer screw) 
being maintained constant by the continu- 
ally varying of metal between 
which the discharge is made to pass. At 
the same time is effected an excellent cool- 
ing of the discharge which considerably 
increases its activity, a substantial electro- 
magnetical blower being used to deflect it. 
As the points of origin of successive dis- 
charges are always situated on the edges of 
the wire, any irregularity effectually 
avoided. | 

This generator has been used with a num- | 


case 
case. 
trodes used 


tions 





ers, 


a 


speed close 


sels. 


portions 


is 


ber of tests made over considerable dis- 
tances. In connection with the first ex- 
periments made in 1907 the transmitting 


station was located in a small shed close to 
the Congo Museum at Tervueren, Brussels, 
the high-tension direct current being sup- 
plied from a set of several 500-volt dyna- 
mos connected up in series and operated by 
a gasoline motor. The receiving station 
was situated in a cottage about fifteen kilo- 


meters distant at Uccle. 


These experiments in connection with 
which remarkable sound intensities could be 
obtained were continued in the following 


year over greater distances, the transmitting 
station being transferred to the Brussels 
Palace of Justice, which on account of its 
situation and height constitutes an excellent 
The high-tension direct _ 
a high-tension ac- 


antenna support. 
current was supplied by 
cumulator battery, and the receiving ap- 
paratus was installed successively at the 
Namur citadel (at fifty kilometers distance) 
and at the Liége Observatory, distant about 


110 kilometers, a satisfactory transmission 

. “e . | 
of conversation being obtained in both 
cases, 


Another experimental station for wire- 
Jess telephony has been installed at Ruh- 
mer’s Berlin laboratory. The generator 
there used is fed from a high-tension ac- 
cumulator battery comprising 3,000 cells. 


The New Rigid Dirigibie of the 
English Navy. “NL” 
By Carl Dienstbach 
HE Zeppelin Airship Construction Com- 
pany has always firmly refused to build 
any airships for foreign countries, on the 
ground that its plant is virtually a gift and 
a trust of the German nation, that contrib- | 
uted nearly $2,000,000 to Count Zeppelin’s 
enterprise, and that therefore none of the 
experiences and facilities of the Zeppelin 
dockyard should inure to the benefit of 
foreign governments. 
In England the authorities have been so | 
severely criticised for “trifling” with the 
serious question of an aerial] pavy, and 











Triple the Purchasing 
Power of Your less | 

















O YOU know that it is the health-giving pull of nature that | 
makes every gingery water breeze, every glance at a beautiful | 
lake or river, attract the red-blooded human being, and make | 

him want a boat? It’s your duty to yoursell—to your family—to i 


respond to this influence. 









ding a little of your money to | 
fitably enjoy many a dull hour | 
cost ? 


Again—do you know th 
a little of your spare time, you 
and own a boat at a ridiculous 


Make $1.00 do exactly the | 
work of $3.00 | 


HOW >? By purchasing the full-sized paper patterns and instruc- 
tions for a boat, or by purchasing all or part of the material in the 
knock-down—that i is—every piece cut to shape, machined and accur- 
ately fitted, so that it will go together but one way only—the nght way. 


You ask: Why does this method reduce the price? There are 


five reasons : 


First: You are spending a few pleasant hours instead of money in 
assembling the boat, which reduces the cost to you over half. 


Second: You do not pay—but wait—space in this publication is 
mighty expensive. Why tell only part of the story ? Our new catalog 
No. 25 goes into detail, and a postal card will ll bring it to you. It 
shows an extensive line of boats, from canoes to cabin cruisers— every 
one backed by a guarantee of satisfaction or your money refunded. 


Send that postal now—right now | 


BROOKS MANUFACTURING CO. | 


1703 RUST AVENUE SAGINAW, MICHIGAN 




















'g A HOME-MADE. 100-MILE WIRELESS TELEGRAPH SET 


Read Scientific American 


grams accompany the text. 


rg my 1605 fos athevensh, clear description, by A. Frederick ,Collins. Numerous adequate dia 
ince, 10 cents, by mail, Order from your newsdealer or <ACunn oc 0., Inc., 361 Broadway, N.Y 








The Edison 
Storage Battery 


is not merely an improvement over the old 
type of storage battery. It is a radical depart- 
ure— absolutely different in principle and 
construction. 


The result is a battery of half the 
weight of a lead battery of equal 
capacity—or double the capacity of 
a lead battery of equal weight; a 
battery that is not subject to any 
of the ills of the lead battery—that 
is practically fool-proof, 


far less care than any other battery 
and Jasts many times as Jong. 

If you are interested electric 
vehicles, either pleasure 
bear in mind 
electric is the car of the age 


or com- 
the 


—send 


mercial—and 
requires for our new cataleg. 


Edison Storage Battery Co., 132 Lakeside Ave., Orange, N. J. 
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Build This Boat 


at one half cost. It’s fun to 
build a boat yourself. And 
you can make $1 take the 
















plac e of $2. You need 
» not go without a motor 
boat even though y I 
means are limited 
choice of r 

It i " 

and = easy \ 


al P 
} in do it Al] 
you need is a knocked 


down 


Pioneer Frame 
a set of our free plans 
and the rest is like setting 
up an assortment of blocks. 

rames are made of A No, 1 
set up and trued at our factory 


Pioneer |} 
white oak, all 


before being knocked down for shipment. 
Each on perfectiy accurate Fach part 
marked to fit the other perfectly. You can- 
not po bly make a mistake. You do not 
bare to know a ga t struct We guarantee 
you a perfect ¢ eaut ca 
A sturdy bow and the wear and tear. 
Write For Teen Circular 
which expiains the my and simplicity of t ng your 
own boat Ww fora y at ce We w show you 
how to get the most out of a tor boat 


The Pioneer Boat and Pattern Co. 
Wherf 19 Bay City, Mich. 





OWN A BUSINESS 


WE WILL HELP YOU. 


“T made $88.16 first three dayas? 
writes Mr. Reea, of Onbio. Mr. W 
earns $170 a month, Mr M L. St 
turned out $301 in two weeks. Rev, ¢ 
ford made $7.10 firet day. See 
done, judge what you can d 


LET US START YOU 















tm Gold, Silver, Nickel ang metal 
plating Prof. Gray's pew 
electro machine plates on 
watches. jewelry, tableware 
and metal goods. 
Prof. Gray's New 
Royal Immersion 
Process latest metb- 

od Goods come 

out instantly with 

fine brilliant, beauti 

ful tnick plate, guar 
nteed Sto Wyre. No 


ar 
polishing or avinding. ,Bvery family, hotel and restau 
rant waut goods plat 
PLATERS nAvE ALL THEY CAN DO. 
Poopie bring it You ean hire boys to do the plating as 
we do ~—e and women gather work for small per cent 
Work is ft no way to do it better. No experience 


required we teach you Recipes, Formulas, 
rade Secreta Free. Outfits ready tor work when 
received. Materials cost about ten cents to do $100 
worth of plating 
Our new pian, testimo at ale, ox vlars and SAMPLE 
FREE. Don't "a Send your address atyway. 
GRAY & CO. - PL A TING WORKS, 

4 Gray Buiding, Cincinnati, Ohio. 
STEAM TURBINES. — THEIR CON- 
struction Operation and Comme ~ ~» AI lio 7 
SCIENTIFIC AMER.:CAN SUPPLEMEN go0. 1 
130s, 1424, 1400, 1447, 1 370. Fe 37 >. eit 


by experts in steam 
by mail Munn & 
and all pe wadeaiers 


ai! been prepared 
Price W cents each, 
New York City, 


articies have 
eng! neering 
Co., 361 Broadway, 











Makes and burns its own 
gas. Pure white 500 candle 
power light, more brilliant 
than electricity or acetylene, 
and cheaper than kerosene. 
Casts no shadow. Costs two 
cents per week per lamp. 
No dirt, no grease, no odor, 













Used in every civilized 
country on e earth. Over 200 
styles. tvery lamp war- 
ranted. Agents wanted, 


Write for catalog. 


THE BEST LICHT CoO. 
87 E. 5th St., Canton, 0. 




















CLOVERLEAF BRAND “FIXITFREE TIRES, are nearly 
porfeeton of we could not afford thie guarantee, 99 per cent of the 
pot be seen, yoe cannot judge a tire by the looks; 
he read design, which has alue nor merit; 

i pw 







wal quaranty you receive nothing in 

« promises and ‘Hot Air 

in, the unknown guaran 

« WITHOUT EXTRA COT to you. All pune- 

MADE FREE. or replaced with new tires, 

withows charge. regariicas of i or oy er —_ No questions. 
we siapiy do R Loce! Dealers handling f tires can do the 

some. INBURANCE TAG ATTAC MED TO EAC oH IRE This apecial 

tater tory price pow. Order earty we size wanted; Catalog Free. 


_Winted M ee ya 
CLOVERLEAF BRAND WE PAY EXPRESS 


7$522FIXIT FREE 


Ever-Ready 
Safety Razor 


With 12 Blades 
for 50c. At all 


dealers every where 


\MERICAN SAFETY RAZOR CO 
Makers, New y ork 









Complete Outfit, 
$1.00. Over 
2,000,000 in use 
Guaranteed best 
Extra blades 10 











rships, the big “Clement and 
the new giganti “Lebaudy,” and presented 
them to the government. Patriotic and wel 
come though this action was, it may be said 
to have been inspired by a popular mis- 
understanding of the government's policy. 
For England the first necessity is a naval 
dirigible. An airship that must be capable 
of hovering over the channel fleet’s field 
of action and follow the home fleet far out 
into the North Sea had not yet been de- 
veloped abroad, nor could it be reated 
over night. Endurance, staunchness, econ- 
jomy of fuel at high speed, insensibility to 
weather and sun, were the qualities most de- 
sired, The authorities were soon aware that 
| the type pe rfected by Count Zeppelin and | 
his engineers and pilots came nearest to 
meeting these requirements, but ill en- 
deavors to profit directly from the price- 
less experience and skill acquired by the 


} Count 


merely building a series of pygmy military 
dirigibles for experimenting and training 
purposes, that the English people bought by 
ubseription the two latest and best rench 


I 
Bayard Li” 


and his staff during nearly a decade 


|} of painstaking labor met with a flat refusal. 







woat they have}, 


| machinery 





Nothing remained but to make the experi 
ment unaided, and it must be conceded that 
the English have approached this task with 
i deliberateness and thoroughness worthy of 
its importance. What it really meant may 
be gathered from the failure of the Schiitte- 
Lanz giant rigid dirigible, whose wooden 
frame cost hundreds of thousands, ind 
finally became far too heavy. In England a 
ssal revolving arm or “whirling table,” 
erected at great expense for the sole | 


ose of testing the naval airship’s pro- 

ers under the conditions that prevail in 
attual flight, and for developing the most 
economical type. 

The English “N I,” as the new aerial 
dreadnought is called, has just been com- 
pleted after remaining on the stock r 
nearly three ve irs. k rom the “Zeppelins” 
so far built it differs first in the displace- 
ment, which exceeds even the big “Deutsch- 
land’s” by fully 1,000 cubie meters, being 
20,000 instead of 19,000. The length is 
510 feet, instead of the “Deutschland’s” 
185! ind the beam 46 feet. Instead of 
aluminium the new lighter and stronger al- 
lov duralumin has been used in the hull. 

A noteworthy innovation is found in the 
engine room. Reliability of the propelling 


of airships was for a time sought 


in multiplying the motor units. “Deutsch- | 
land” and “Z VI,” had three motors, the new 
“Krell I” has four motors. Most recently 
this tendency has undergone a temporary 
change. It is now the fashion to instal more 
powerful units, engines that are to all in- 
tents and purposes identical with those of 
the “big gasoliners” of the ocean, and like | 
them are not much given to breaking down. 
Thus the new German military airship, “M 
IV.” is driven by only two engines, but each 
of 200 horse-power, and the English “N 1,” 
built more for endurance than extreme 
speed over water, has also two 200 horse- 


power motors for its greater displacement. 


In the “M IV,” these motors have each six 
| cylinders and are very heavy; the engines 
jof “N I” have eight cylinders each and 
are built by the firm of Wolseley of heavy 
gasoline traction frame. As Count Zep- 
pelin’s “Deutschland” developed a speed of 
nearly 38 miles an hour with three motors 
of 115 horse-power each, the “NI,” that 
has finer lines at the stern, is expected to 
make 43 miles an hour with 55 horse-power 
more and only 1,000 cubic meters more dis- 
placement—which results solely from in- 
crease in length, not of beam. 

In still larger airships there will be again | 


multiplication of motor units—to distribute 


the load—but, each motor being of 200 
horse-power, sufficient reliability will also Nt 
guaranteed in the single unit. ‘The “N 


is equipped with powerful apparatus nd 
wireless telegraphy. 
Glycerine 
\ ANY years ago, in an obscure min- 
4 ing village in Sweden, an apothecary 
was making lead plaster in the ordinary 
way by heating olive oil with litharge and 
water, when he chanced to notice that the 
liquid which was mingled with the pasty 


lead compound had a strangely sweet taste. 


On further investigation, he found that the 
sweet taste was caused by the presence of 
an oily liquid which was dissolved in the 
water. No such substance was described 
in the books of the day. 

Scheele, the apothecary, knew that he 
had discovered a new substance. He soon 
found that this sweet liquid was not the 
product of olive oil alone, but that other 


the 
the 


“oil-sugar.” 


would yield it under 

So he 
of fats,” 
century 
yet it 


since “ 


fats 


treatment. 


oils and 


same named _ it 
“sweet principle or 
More than 


Scheele’s discov ery, 


has passed since 
little 
found 


very 


is but over 


sixty years oil-sugar” was 
to be of practi il value, 
limited 


given it 


except for a 
Chemists have 
of 
meaning sweet. 
the 
used for 
and soften- 
skin is the 
in most 


use in medicine. 


the 


from 


more formal name glycerine, 
a Greek word 


familiar 


derived 

Every one to-day is with 
clear, thick 
toilet purposes. 
effect inflamed 
for which it is best known 
but few people have any 


of to which it is 


so commonly 


Its 
or 


liquid 
soothing 
ing on dry 
quality 
households ; idea 
of the 


applied. 


variety 


purposes 


most striking and valuable 
its great solvent power, its 
More- 


evaporate, 


its 





Among 
| properties are 
chemical stability, and its sweetness. 


digestible, will not 
to this 
will prevent 


of 


over, it is 

its 
the 
with 


hy groscopic 


and 


owing and 


} 
| and 
| 


qualities, drying 


hardening materials which it is 


mixed, 


hese peculiar qualities make it most 


4 aluable in the preparation of medicine, 
| unguents, and various food products, as 
|! preserves and mustards; likewise in beer, 
wines, and other bottled goods, where it 
is said to act as a _ preservative. The 
|fact that strong solutions of glycerine 
‘and water will not freeze in the lowest 
winter temperatures has caused its use in 
our wet “gas meters.” 


Some of the more important industries 
in which it is used are vulcanizing India 
}rubber, silvering and gilding glass, dress- 
ing leather for gloves, preserving ana- 
tomical and botanical specimens, and the 
manufacture of what is, perhaps, the most 
powerful explosive known to science, with- 
out whose aid some of the grandest tri- 


| umphs of modern engineering would have 

been impossible nitroglycerine. 

glycerine is one-fourth 
After long exposure 

will 


In a pure state 
than 


Treezing 


water. 
temperature, 
resembling 


heavier 
to a glycerine 
those 


£90 


rhombic crystals 
Its boiling point is 
Pure glycerine will burn 
heated to about three 

degrees. It gives a pale blue flame similar 
}to that of alcohol, to the chemist it 
| is an alcohol. 
There is a 

fats directly decomposed into stearic 
acid and fat 
to the action of super-heated steam, at a 
temperature of hundred 


deposit 
of sugar 
deg. F. 
f first 


candy. 
re idily 





and 


process by which animal 


are 
subjecting the 


glycerine, by 


several degrees. 





hundred | 


| 


| 
| 
| 
| 








he resulting glycerine is concentrated, 
ind purified by steam distillation, while 
the steric acid, which much resembles wax, 
ind in no way answers to our ordinary 
conception of acid, is in great demand for 
candles, 

Starch in Papermaking 
Nolen is commonly added to the 
J pulp from which writing paper is 
made, for the purpose of rendering the 
}paper less absorbent and preventing the 
ink from spreading. According to La 
Nature, the conditions of this admixture 
have been minutely studied by M. Tra- 
quait, who has found that the best re- 
sults are obtained when the starch is 
added in the form of an imperfect paste, 
with its grains still separate, though 
softened by the action of hot water. In 
this condition the starch grains readily 
adhere to the fibers, stopping the pores, 
and aid in retaining the gypsum, tale and 
}other fillers which are commonly added. 
The starch may be replaced by the mix- | 


| ture of the formic ethers of starch, which | 


| is sold under the name of feculose, and 
» | which may also be substituted for gela- 
the preparation of coated papers. 


tine in 


An International Carat 
HE carat, the unit of 
} diamonds and other gems, 
in different countries and a 

none. The Dutch 
205.09 milligrams, is now 
milligrams; the French, 205.9; the Eng- 
lish, 205.409; the Arabian, 254.6, and the 
188.5. In all, 21. different 
the are recognized. In 

of this confusion, purchasers 
vendors are often deceived and 
only dishonest dealers are benefited. 

In 1905 the International Bureau of 
Weights and Measures proposed the adop- 
of an international carat of 200 mil- 
ligrams. This value became legal in 
| France on January Ist, 1911. 


weight for 
various 
legal 
carat, 
205.12 


has 
| values 
value’ in 


formerly 


Bolognese, 
of 


consequence 


values carat 


and even 





bam 





MAXIM GUN SILENCER 


You can shoot with practically no noise if your rifle 
is fitted with aMaximGun Silencer, In duck hunting 
lit enables you to kill the crippied birds which now 
get away. The reduced noise permits birds to come 
in more frequently. For crow shooting the greatest 
thing ever. The big game hunter also finds the 
Maxim Gun Silencer invaluable for shooting quietly 
around the camp, without driving big game away, 
IMPROVES YOUR MARKSMANSHIP 
The Silencer not only eliminates concussion but also 
reduces the recoil more than two-thirds. This stops 
flinching and improves marksmanship. With the 
Silencer you can hold target practice indoors free 
from noise. Adopted by the U.S. Government. Easi- 
ly fitted to any rifle. 





Sold by pra all sporting g dealers and gunsmiths. If 

y ‘ts the price for as mas us 

lw and w harges prepaid, provided 1 

£ ame. Stat ake and model number of 

rifle when eae a's rk on eck ee s 
Price for .22 om (ready to attach, no threading) @5; high 


power “ihe «, any cal, a7. 
Tie MAXIM SILENCER, Hartford, Connecticut 
We stern Office, 717) Market St., San Francisco, Calif, 


Small size, small price, bi 
quality, big utility are a 


bie Ty pew riter. 
Weight 4% Ibs, 





Typewriter =r Sis 


Use it to typewrite your orders or letters on the train, 
in the hotel, your office, or in your home, See what neat 
work it does, how simply it works, Simplicit ts the secret 
of its low cost, although tt has the Standard Ceyboard of 
64 characters. age B rongeey learn how it will save 
time and money. Se’ 8 #18 for a Bennett, express pre 
paid, Use 10 days under ron free trial offer. 

.C. Bennett Co., 366 Broadway, New York, N. & 





7P 





BRIGHTEN UP * v- or ouattoneny inf the 
SCHOOL, or FI OME by using 
WASHBURNE’S PATENT 
PAPER FASTENERS. 


75,000,000 
SOLD the past YEAR 
should convince YOU of 
their SUPERIORITY. 
Trade Q), K, Mark 


Made of brass, 3 sizes. In brass boxesof 100. 
Handsome.Compact.Strong.No Slipping, NEVER! 
All stationers. Send 10c¢ for sample box of 50, 
assorted sizes. Illustrated booklet free. 
g. Co., Syracuse, N. Y. 


TYPEWRITERS ks 


3 Olivers, rebuilt, 
Extra Special % seal as new, $42.50 
~ cash or $45.00 on installments, easy terms. 
‘ All other Standard Machines, including Visi- 
bles, at equally low prices. rgains in No. 
2 Smith Premiers. Fay, Sholes, etc. Prices, 
$15 and up. 5 daysfree trial or rented, rental 
to apply on purchase. Send for Catalogue. 
Address, ROCK WELL- Ty COMPANY 
___ssNIDN Munn Building, Chicago 


"YPE DEWRITERS |. 


Visible Writers ..:.".... 


Olivers, Remingtons, Smiths, ete, 


NO 1B 

















Shipped ANYWHERE for | 
RENTED, sllowing RENT to APPLY. 
Prices $15.00 - 
rst uss Ma nes fr the Ma NETS. 
r [lus i Catalog f } portunity, 

1892), 92-94 Lake St., Chicago. 


TYPEWRITER EMPORIUM (Est. 


~ BROOMELL’S VACUUM CLEANER 


Ghe “VICTOR 
“*Tis the finest in the Land.” 
Electric Portable 4% H. P. motor—a 


Electric Stationary 
1 H.P. motor, You can install it your- 
self intwo hours time, Only one pipe 
required, made from slip joint nickel- 
plated tubing, ferniohed with ma- 


perfect m chine, 





chine. Buy direct and save money, 
Victor Cleaner Co., Manufacturers, YORK, PA. 
Nick 






le plate 


long. 
Pat'd 


Wizard Repeating | 


LIQUID PISTOL 


Will stop the most vieions dog (or 
man) withont permanent injury. Per 
at danger of 


ts ix 
i Holster, 10¢, 
No coins 

, 298 Sheffield Avenne, Brooklyn, N. Y. 





S. stamps. 


11 TEA CH BY MAIL 





WRITE FOR MY FREE BOOK “Hew 
to Become a Good Penman” snd 
yeautiful specimens r name ele 
gantly written on a ard if you enclose 
stamp. Write today. Address 
F. W. TAMBLYN, 412 Meyer Bldg. Kansas City, Me. 





Learn Watchmaking 


thoroughly in as many months as tt 
lboes away with tedious appren- 
Positions se- 


We teach it 
formeriy took years 
ticeship. Money earned while studying. 
cured. Kasy terms. Send for catalog. 


8ST. LOUIS WATCHUMAKING SCHOOL, &t. Louis, Me. 


CRUDE ASBESTOS 


DIRECT FROM MINE 
PREPARED | R.H, MARTIN, 
ASBESTOS FIBRE | orice. st.PAUL BUILDING 
for Manufacturers use | 999 p” way, New York. 





























The Pump that Costs Nothing to Operate 
First cost is nothing when compared with 
the day-after-day Speratiog expense of 
pumping engines. he first cost is the 
only cost when you installa 


Niagara Hydraulic Ram 
It is automatically operated by water pres- 
sure. Supplies every part ofthe farm and 
home with rynning water without troub) 
or expense. Write for catalogue Af and 
guaranteed estimate. 


NIAGARA HYDRAULIC ENGINE CO. 170 Nassau St., N.Y. Factory, Chester Pa 
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Notes and Queries 


Kindly keep your queries on separate sheets of paper when corresponding about such 
This will greatly facilitate answering your 
The full name and address 


Full hints 


matters as pate nts, subse riptions, books, ete. 
questions, as in many cases they have to be re *ferred to experts. 
should be given on every sheet No attention will be paid to unsigned queries. 
to correspondents are printed from time to time and will be mailed on re quest. 
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| 
F. S. D. asks: I have been pillar is beveled on the right and left sides, as 
searching through my books and papers for a shown at ke A slot is sawed in “a na to 
simple solution of the problem of dividing a receive a knife — ree ag at l. : - am | 
, i ade from a stick 1 inch square out 
circle into five equal parts, and cannot find | * mad from a sti =e ts | os “4 
. 0 -he y or face is le “aig 
it Will you please show me through Notes 10 inches long. Its lower face is left straight 
s q ‘ the other faces are beveled from the center to 
and Queries? A. To inscribe a pentagon in ict : P % incl } 
a circle Draw two diameters at right angles the ends, which “— left Ms or 7” in pti apni ‘| 


A notch 1 inch wide and % inch deep is accu 
rately cut in the center of the flat or bottom 
face. This receives the central bearing m of 


to each other. Bisect a radius as AF at H, 


—*$§-——~ the beam. An inch from each end of the beam 
~“ a notch 4 inch deep is cut to receive the tray 
\ bearings Each end is rounded to receive the 
, balancing nuts. The nuts should cut well de- 
f \ fined threads in the wood and move easily and 
smoothly. Applying a little soap to the threads | 
helps this. A strong pointer f is firmly fast- | 
ened to the beam by two or more screws. Its 
colored 





\ | lower end is provided with a needle 
| black so as to be readily seen. The screw-eye, 


h, is placed near the end of the pointer and in 





17- a GENUINE ELGIN 


In 20-Year Gold Filled Case only 
Sent Prepaid on FREE TRIAL at our Special Rock Bottom Wholesale Price 


a Speci ial This Month T ~ 














autiful Ge.wine 
Watch ae 
18,29 Year Gold Filled Case, 
GGEST BARGAIN Evér Offered! 
NO MONEY DOWN $2 A MONTH 
@@P You Assume No Risk Whatever in Dealing W: 
Cay Fe] taad me, ingeneet soe ay Se i " or 















in Nonesty amo men. Our 
that no — where you live or how 
‘oman can own 6 


because before you 
ite own talking. 
Elgin Watchoware n 60 > well known and our CRE 
ousell your wages, WE WILL TRUST YOU, so that youand ev every honest man and wo! 

ND or a High-Grade Elgin Watch ine beautiful Guaranteed 2-year Gold 
Filled Case and wear it while he pay ay it + ay sma); payments that you never 
miss the money. Write toda. on | ia Watch and faves 
Catalogue. it tells all about’o our lan and how we send Eigin 
owl & hee Raymond end 8% and 22 ews! ee in in Weritan oe te aane on Wree 
thout security or one cent deposi 


ralireet,,. HARRIS-GOAR c0., ‘Dept "a4, "Kansas City, Mo. 


1 cesmensbeney Sistas tnabtdietihes tes Watches Than Any Other Firm in the World. 





Book FREE 
Write For it. 























the center of the pillar. It should turn easily 
and smoothly When the balance is otherwise 
completed, turn the 


firmly, then paste to the 


screw-eye so as to hold 
pillar 


and from AH, with a radius H describe an! the pointer 
are iL, and the chord of this are is the side | back of the pointer a strip of white paper, g, 
bearing scale marks, 1/16 inch apart, with the 
0 mark of the scale directly back of the needle. 
chord This problem is usually given in books The three bearings of the beam are the most 
construction Each 


the inscribed pentagon, which may be set 


off five times around the reumference as 


exacting features of the 
acting within a groove 


of mechanical drawing 


consists of a knife edge, 


MR. HANDY-MAN’S WORK-BENCH 
is not complete without 
PARKER'S PRESSED METAL CLAMP 
Replaces the antiquated, cumbersome, wood clamp. For mechanics, ma- 
chinists, wood-workers. Made in 213 in., 3 in., 344 in. sizes. Prices, 25c, 
35c, 45c, respectively. Mailed post-paid on receipt of price. Special re- 
duction when ordered in quantities. Tiberal 


al discount to dealers. 
JOHN L. PARKER GO. Metal Stampings. 





WORCESTER, MASS. 





(12397) W. H. W. says much discussion 


formed of bent tin. The knife edge, Il, for the 


eccurred since the explosion at Communipaw as i . 
> . ‘ . ( tre bearing i ade « x “ke : 
to the effect it would have had upon an aero- entral ‘ ; — — be a ae & pocket oF 
plane 2,000 feet distant, at an altitude of ated — nee, a : rr ed — — 
} to a straig ar “ige. The knife 
2,000 feet Would it have torn the aeroplan a ey } ‘ ny we ed reris 1 - oe 
i ‘ edges for the er arings are made by z 
into pleces? Was not the explosion a prac . oat Ses “e oaege ts maser pihiaprse>: 
. . 4 the lower side of the tray wires where they 
tical demonstration of the uselessness of an : . ; 
,| cross the beam, producing a straight, sharp 
aeroplane as a destructive unit in war time? , a hl T! . A 
edge abo ; < 4 . s for 4 
A We would say that beyond a slight lift-|‘°" Bs. SEE a eee ip atten sla eae | 
, » the grooves of the bearings are made of thin | 
ing of the machine for a moment, we do not ' ‘ ii 1 tabl | 
—<— tin, su as is used in oyster a vegetable | 
believe this explosion would have had any = . a 93 n¢ egetable 
particular effect The air, as you know, is 


lasti ind it is on account of the cushion 


ing effect that at 2,000 feet height and dis ft 
tance, the aeroplane would not receive a shock | AR v4 


that would damage it 





(12398) M. S. says: While reading your 


issue of October 22nd last, I noticed an article 








nna LIKE A SCARED RABBIT” 


Writes Cleburne Gr Montgomery, Ala., who while yet a grees 
hand at motors eeen ed 12 92 miles per hour on a 8.62 mile river trly 


'Saitnstion Marine Motor 


f the name 't needs little attention, Just a regular 
wing, ferrying or 















The “Perfection” is so worthy 
low of gasoline and a good spark will keep it working on hare 
leasvre Jaunts—and it wil } nat an lang, on Sas bees, We build 2 
H.P. in the single cylinder and 8 to 30 H. the two, three and four-cylinder engines. 
range from $40 to $450 according to type ae he 


CAILLE PERFECTION MOTOR CO., 128 Caille St., Detroit, Mich. 


STEEL MOTOR BOATS 
MULLINS Revolution in Prices 
1911 Models, 24 and 26 ft., $400up? 1and18ft.,115up! All thestyle, all the 
true worth of noted Mullins Bouts. Hulls of steel, strength, resistant qualities, 
rigidity and long life metal-covered keel—a boat's backb 
limitless punishment, Like all Mullins Steel Boats, cannot sink, 
leading features of richest Mullins Boats—air-tight compartments, power plant 
under cover, ONE MAN CONTROL, Silent Under Water Exhaust—and start like 








se power. Write for catalog. Send for 


Stationary Kerosene Engine Catalog if interested. 

































































on which I wish to ask you for some informa an automobile. Carry more, with comfort and safety, than others. Catalogue FREE! 

tion The article was headed The Develop THE W. H. MULLINS CO., 118 Franklin St., Salem, Ohio 

ment of the Man-Carrying, Motor-Driven Aero 

plan: Now the part I am referring to is | = aida ni Prins PEP 

that of Mr. Maxim's aeroplane of 1892. I — | 

would like, if possible, to find out how many . 
revolutions pe : minute was made with the ELECTRI MOTORS About Remembering 
engine described going at full speed with the | Dynamos By ELBERT HUBBARD 

18-foot propellers? A. We have ascertained 4 a } SPECIAL Grinders | FOR a long time |! 
from one of the engineers who worked with 7 U MACHINES Polishers F have been promis 
Maxim that with the 14-foot prop. llers, the ROTH ELECTRIC MOTORS ing myself to write up 
engine made 500 revolutions per minute when | eans tright pieces are selected. The central | 198 Loomis Sweet, Chicago, Ils. | my good friend Mr 
the aeroplane was held stationary. With the| pearing requires a strip 1 inch wide and » Henry Dickson of Chi 
19%4-foot propellers, when running along on|2 jnches long, m. It is bent across at ainlgsaala cago, and I have not 
the rails at 70 miles per hour, the engine|¢the middle, the bend being lightly ham- | Your PATENTS forgotten. 3 

made 550 revolutions per minute as near @8|mered flat on a flatiron. and BUSINESS yh Sa: 


could be calculated. then separated. The halves of the strip curve 
(12399) P. J. S. says: Please tell me/ somewhat, leaving a narrow angle at the bend. 
This tin is firmly held in the central notch of 


how and where I may learn how to operate 
the beam by four small screws. 


a flying machine and become an aviator: and 


tell me on what condition a man is accepted 
In reply to They are bent in the same way as the other. 


if he gets any salary or not 4. 
} One end of the strip is longer than the other, 


your inquiry as to how you may 


new“ Incorporat 


Laws the most liberal. Expense the least. Hold meetings, transact 
business any where. 
The tt : _ | full-paid for cash, property or services, free. 
The tin strips FORMER SECRETARY OF ARIZONA, resicent agent fot 
for the end bearings are about % inch wide. | many thousand companies. 


I believe is of more import- 
ance than the entire curri- 
culum of your modern 
college. 

MR. DICKSON teaches 
memory, Good Memory is 
necessary to all achieve 


in ARIZONA 


Blanks, By-Laws and forms for making stock 
President Stoddard, 





HENRY DICKSON 
America’s foremost Authority 


Reference: Any bank in Arizona 


Traini ed ment, I know a man 
heteemente ~~ 1g i Box 8000 Prineipal Dickow ‘Sebo! ef who isa graduate of three 


ENIX, ARIZO: 


Memory. colleges, This man is 





become an 2 / 
and is punched to receive a single screw hold- 


aviator, we will say that there are schools 
where men go and learn to fly. The price for 


about $500 


ing it to the beam, as shown at 0. The bend- 


a course of lessons is generally 
As a rule no salary is paid until one is pro- 
heient in the art of flying and is able to go 
out on the road and make exhibition flights. A | forth in the groove for some time. 
star aviator like Hamilton has 


the groove. It must be polished by rubbing the 


neither bright, interesting nor learned, He's adunce. 
And the reason is that he CAN NOT REMEMBER. 


THE EDISON CONCRETE HOUSE 


ing of the tin strips roughens the surface of | QHow it is constructed, how much it will I cost, is it practical | He can not memorize a date or a line of poetry, His 

from an arch and > ese and | mind is a sieve. 

. : 7 other inpatient on questions relating to the structure are discussed 

back of the point of a knife blade back and | jp 9 good, t 

To insure | American Supplement 1685. Price vs - by mail. 
from your new 


gotten as much | 8UCcess, the grooves must be very narrow to MUNN & CO., Inc., Publishers, 361 Broadway, New York face. If he sees you once the next time he will call you 





Education is only what you remember, 
in Scientific Every little while I meeta man who he as a meraory, 
fc a TRAINED MEMORY, and he isa joy to my sou! 
The manager of a great corporation never misses a 


thorough, illustrated article 


ler or from 





prevent side slipping, yet not so narrow as i 
bind on the knife edge. The highly polished | 
| groove and sharp knife edge produce the least | 
friction, and increase the sensitiveness of the | 
weighing | balance. The trays are made of common No. 
12 wire. The trays are 3 by 3 inches and \4 
Such a balance can be made sensitive to the | inch thick. 
weight of one-quarter of a postage stamp, and | ceive the wires, which are bent in opposite di- 


as sixty per cent. of the gross receipts from 
such flying. | 
(12400) B.N. L. asks how to makea bal- 


ance. a & 
small articles can be made easily and cheaply 


balance suitable for 


Two holes near opposite edges re- 


capable of sustaining a weight of several| rections beneath the trays, thereby holding | 
ounces. It is made chiefly of wood. All the | them firm and level. If tte trays tend to swing | 
parts are common articles, and only ordinary | from front to back of the balance, the tins of 


tools are required. Only certain features re-| the bearings may be slightly twisted by insert- 
quire careful ing a knife blade under them. The balance can | 


rough work is permissible, says When in working con- |. 


attention; in other respects, 


“School Exer- | now be tested for use. 


by name. He told me how he did it. Hestudied memo 
ry-training with Prof, Dickson. He said a lot of nice 
things about Prof, Dickson, that I hesitate to write 
here lest my good friend Dickson ob ject. 


rained Salesmen earn from $1,200.00 to This Dickson system of memory-training is very 
gaan a year, and expenses. Hundreds of simple. If you want toenlarge your arm, you exercice 
good positions now open, No experience needed it. The: same with your mind, You must put your brein 
to get one of them. We wiil assist you to secure through a few easy exercises to discover its capacity 

a position where you can get Practical Experi- You will be surprised, how quickly it responds, 

ence as a Selesman and earn $100 a month or You do not know when you will becalled upon tote!! 
more while you, re learning. W rite to-day § for ot at you know;and then a trained memory would 


_ SALESMEN WANTED 


our free Knight of the Grip,”" list hel ; 
pyou, Tothe man or woman whose memory plays 

So ngs, PP. ge a hae tricks, I recommend that you write to Prof, Dickson, 
G5 men Foca Pp &' aan aad and if his factsdo not convince you, you are not to be 


Address nearest office, Dept. 237 
Salesmen’: o Tosinine Associa tion 


National 
A Chicago New York Kansas City Seattle New Orleans 


convinced. Write today for FRE, booklet and facts. 
Address PROF. HENRY DICKSON 
700 AUDITORIUM BUILDING, CHICAGO 

















cises in Plant Production,” by D. J. Crosby, in| dition the pointer will slowly swing back and 
Farmer's Bulletin No. 408. The essential parts | forth many times, and finally come to rest at 


of a balance (see cut) are the base (a), the |} 0 of the scale. It probably will not do this 


pillar (b), the beam (c), and the trays or|at the first trial. Set the balancing nuts at | 
pans, as they are usually called (d,d). The | about equal distances from the ends of the 
beam is balanced by means of the balancing | beam, then stand tacks along the lighter beam 
nuts (e,e). The pointer (f) indicates on che|arm until the two arms nearly balance. The | 
Seale (g) the effect of weights on the trays.| tacks are then driven in permanently If 
A screw-eye (h) encircling the pointer serves | tacks are too light, use brads or screws The | 
to hold the beam at rest, or permits it to/ final balancing can then be done by properly 


Swing, as desired, according as the screw-eye | moving one or both of the nuts. The proper 
is turned. Four screws (i) at the corners of | adjustment of the balancing ots should be 
the b serve to level the balance In mak- | tested each time the balance is used. Weights, 
ing the balance thorough dry, soft pine wood | and objects to be weighed, can be held on the 


is preferable trays by cardtoard dishes, j. A pair of for- 
The base is 12 or 14 inches long by 7 inches | ceps can be mate from a strip of spring brass, 
Wide and 1 inch thick. The pillar is 1 inch] or even of hickory wood, the points being 
Square and about 9 inches high. It can be| properly sharpened. A set of metric weights 
fet in an inch hole in the center of the base. | ranging from 20 grammes to 1 centigramme, 
Care should be taken to have it stand perpen-| and suitable for use with this balance, can “a 


Screws are preferable to nails 
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Use KEROSENE | Electricity | Engineering 
Telephone Line at Panama Canal. Total Work Dene at Panama.—The 
grand total of excavation already done on 





. 1 
' Phe telephone line across the Isthmus of 
Engine FREE . Panama, following the Panama Railroad, | 













Amering “DETROIT” _Kero- being strung on poles made of old steel | 
rail The rails are 28 feet long, and are 
set in concrete bases. 

éngine; if not, pay nothing. New Volt Adopted by France.—The |} 
Gasoline Going Up! new volt, ised on the standard Weston 
a . cell and recommended by the International | 


Committee, has now been 
United States, 


France has 


adopted by the 


Germany and France. The 


change in only just been ef- 









three 5 ints Fe fected. Owing to the fact that the former 
warte, ni . . ‘ 
explosion volt used in France was based on the Clark 





oline. ns r J ¥ 
At az “DETROIT” cell, but the temperature of the Clark cell 
m ing was not given, it was a simple matter to 
H tint a AA engine that handles | adopt the new value of the volt by merely 


oth successtully; ases alcohol, gasoline and benzine, , 
specifying the temperature of the Clark cell, 


7 Starts without cranking. Basic we mae 8 three moving 
parte ne camse— 0 sprockete—no gears—no val ves—the utmost . 

which would give a value equal to that as- | 

Weston cell. 


in simplicity, power and strength. Mounted on skids. Al! sizes, 
Electric Lamps for Miners,—There ap- 








7 t: 20h. p . in stock ready to ship. Complete engine tested just 
betore crati Comes al y~~ ~ umpe, | saws, threshes, 
ik ode feed, shells corn. r 
P he ” a (stripped), 
ro Trial. Don't buy an engine | 


signed to the 






churns, sepurater 
o¢ plant 


sectrio light 


* ome 
50 up. 








money-saving, power-saving pears to be considerable activity in Ger- 
sim use. Costs only tal to find | : . ~ 
saiuaaiepersiin Geatih aiken many in the development of electric light- 







mare fire 
sor Special FE wate 
Betrort Works. 


EsctueS° HEROSENE, 


We Pau the Freight 


troductory price. Write! 
Bellevue Ave.. Detroit Mich 


ing outfits for miners. These consist us- 
ually of a small lamp, 
| tery weighing from 24. to 6 pounds, and 


capable of storing sufficient current to ener- 


with a storage bat- 





gize the lamp for from a few hours to a full 
day. Primarily, 


| for the 


these lamps were designed 








gasoline, distilinte—auy fuel use of men engaged in mine rescue 


oll. Cheapest. “afest, Simplest 





POW ER for Piectric Lighting, work, but it is found that they can be 
Water Systeme, Vacuum Cleaners F . ic 
everything. Complete plans f used economically for general mine work, 
yee By op hl It is said that there are seventeen kinds 
anywhere, Women can of electric miners’ lamps now being manu- 
operate (Comes oom . . . . 
plete. Ten exctasive |}factured in Germany ‘by eight different 
revolutionizing ftea- : . ° 
tures firms. 
FR bE TRL a L _ . 

’ Rust and Electricity.—Contrary to ex- 


pectations, the wires of a fence which are 


1s yous euayenites 
ELLIS ENGINE CO. 


52 Mullett St. 
Detroit, Mich. 


farthest removed from the ground are more | 
apt to rust than those which actually run 
through the dew-laden grass. In an effort 
to explain this phenomenon, Mr. M. L. 
King, of the Agricultural Engineering De- 
| partment of the University of lowa, has 
;made aw investigation, 
that a electricity 
ito be lower wires of 











BARKER MOTORS 


Reliabie.—-1¢ to 10 H. P—Economical disclosing the fact 


current of is commonly 


found in the 


‘Their perfect operation and reli- 
ability are Gue to common sense 
mechanical ideas and good construc- 
tien, While low in price, they are 
made of best materials with careful 
attention to detalis. 


C. L. Banker, NoRwALK. Conn. 


HP STATIONARY 


fences, 
| this current sometimes amounting to 0.001 
with a difference of potential 
between the 


of an ampere, 
of one volt wire and the 
detected 


King’s opin- 





No such currents can be 





ground, 





in the upper wires. It is Mr. 









GAS@LINE ENGINE °76 


For Farmwork, Irrigation 
or Pumping, Factory use 
and Electric Lighting. 


3 } to 20 a. -D. 


ion that this current accounts for the 


ervation of the lower wires against rust } 


pres- 





Electrical Show at College.——[n a re-| 
cent issue of the Scuentiric AMERICAN we | 
referred to the increasing number of elec- 
also to the 
number of cities they have 
feature. We 
connection 


—perfectly gov- 
i by a respons- 

i t Ww ri te fo particulars. 
GRAY MOTOR CO. 121 Leib St., DETROIT, MICH. 


trical shows and their success, 


} 

pe that in a 
bees a 
| 
| 











permanent annual 


should have mentioned in this 


the annual electrical shows held by the 

FI Be. Serena Michigan State College at East Lansing, 
tyfed Michigan. In the second week of March, 

sstt sep iclerts eeceee mp Sapa of this year, the third annual show will 
be held by the college. It will be devoted, 


“AMERICAN cas “MACHINE co. 
F 8 piert Lea) Mlow Il to demonstration of 


\nother 
prom- 


extent, to a 
in the 
subject that will receive considerable 





a large 


—|the use of electricity home. 


AIR GAS! Latest Invention, 


Standard Vaqwum Gas Machine akes gas 


SOT erdinery a ! Cheapest, 





inence is that of illumination, and examples 
of the best methods of lighting bed rooms, 
dining rooms, etc., will be given. The il- 
luminating engineer has had so much to do 
in solving problems of illuminating public 
industrial buildings and the like, 


has not come in 





a in the United States and 


, U.S.A. 


buildings, 
that heretofore the 
for as attention as it | 


Mulite Gasoline Table Lamp " se : | 


me. owing Locomotives for the Panama 





Pee Gillett 
10 & Michigan St., home 








much should have 








+ homes. 
‘ foo, By my: - “> Meng The plans have recently been com-! 
fate ie Giinee ciples of Eeope ond eyttee perhoor.| pleted for the locomotives which are to 
AGENTS — We want tow: ty, and traveling | Haul ships through the locks of the Panama 
salesinen. Kost proposition ever offered. Sells every’) Canal. These locomotives will be decidedly 
ONICAG® SOLAR LIGHT CO, = in construction. Each locomotive is 
$18 Se. Jefferson Street CHICAGE 


a central section 





| to consist of three sections, 
|containing the cable drums for the tow line, 
a traction section fore and aft. The 
connected to the end 
joints, The 


Grow Mushrooms 
far Big and Quick Profits , 
Ten y xperience enables ine t Kive ieentral section will be 


ind 


means of universal 





sections by 





—— locomotives will be obliged to climb from 


3A¢ KON MUSHROOM FARM » » “ve > *k 
core XN. Ww esters Avenue Chicago. Iitnots to the upp r ke be 1 of the locks 
provided with a rack and 


a and 
Any Road Horizontal 
Any Grade provided, to bear 





the lower 
henc c ire 


pinion traction system. wheels 





will also be 
ides of the 
pull of the tow line. 


against the 
lat- | 
traction 







as to overcome the 
Each 


with a 


rack so 
eral 


section will be 75-horse- 














provided 


The 


bye . power motor, and current will be supplied 
ownsan R. 
Motorcycle can from conductors placed in a conduit at 


ride any place a wheel one side of the track. The 
can travel Boulevards, 
country roads, hilis, all are 
smooth sailing. He can go like the 


hurricane or leaf alon # like a zephyr. The 


maximum pull 


of each locomotive will consist of 25,000 





pounds, a friction clutch being employed, 


which will 





simplest, light nes motor ever devel- vield if the pull exceeds this 
eves, A scor off atures make the 1911 B.S. ; . ae . 

the « of every nking motorcy- aNd Fach vessel will be drawn by 
cust. Wr utalog. A s wanted, 1 number of locomotives, depending upon 


READING STANDARD CO. its tonnage, and the locomotives will do | 


—_ ascending from one level } 


ped Water S no hauling while 


Reading, Pe 








another 


lis secured by 
|} the heat is stored up and subsequently util- 


the Panama Canal up to February 1 was 


129,138,400 cubic vards, leaving to be ex- 


53,399,366 cubic vards. Total ex- 
January of this 
compared with 


1910 


cavated 
cavation§ tor 
2,772,170 


year was 
cubic yards, as 


2,831,929 cubic vards in January of 


Canadian Railroad Construction. —Can- 
ada has been of remarkable rail- 
activity during the past year. The 
Canadian Northern led with the construc- 
tion of 484 miles of road. The National 
Trans-Continental built 437 miles; the Can- 
adian Pacific 367 miles, and the Grand 
Trunk Pacific 335 miles. In addition to 
this, 3,101 miles are in course of construc- 
tion. 


Record Trans - continental Trip. — A 


special train has recently made the trans- 


a center 


road 


| continental trip from Yuma to New York, 


distance of 3,100 miles, in 80 
speed of 38% 
from Chicago to 
New York, 975 miles, was made in 1,000 
minutes. The total cost of this special 
train, was run for a medical con- 
sultation, is stated to have been $7,100. 
Endurance of Structural Timber.— 
Some experiments of Mr. C. P. Buchanan 
which have seen 25 


covering a 


hours, at an average miles 


an hour. The journey 


which 


on bridge timbers 
years of service seem to prove that there is 
no necessary structural 
timber which has been properly protected. 
The tests which he show that bridge 
which had 


deterioration of 


made 


timbers been a quarter of a 


century in service were stronger than selec- 
ted pieces of timber a year old, which had 
been passed as first class building material. 

We Build Warships Rapidly.—To-day, 
warships are built in the United States in 
not much more than half the time required 
ten or fifteen Chief Construc- 
tor Watt attributes this increase in rapid- 
ity to greater familiarity with government 
part of contractors, to the 
provision of more complete plans by the 
Navy Department, and to the effort to re- 
strict changes in contract plans as much 
as possible. Ton for ton, we build as 
quickly as the actually 
for less cost. i 

A New French Submarine.—The latest 
submarine is provided with an en- 
surface and 
This result 
a special system, in which 


vears ago. 


work on the 


foreign navies and 


French 
gine which is used both on the 
condition. 


in the submerged 


ized when the vessel is beneath the sur- 
face. The French claim that the trials which 
already taken that this 
vessel is capable of an under-water speed 
much greater than can be obtained by means 
of the accumulators which are used on other 
submarines 

British Dreadnought ‘‘ King George V.”’ 

Hitherto British dreadnoughts have been 
of smaller displacement than those of some 
other navies. The latest to be laid down, 
however, the “King George V,” is well to the 
front, with a total displacement of 25,000 
tons normal. She is 570 feet long, 88%, feet 
beam, and 27% feet mean draft. The 
turbines of 31,000-horsepower give her a 
speed of 21 knots. She will carry ten 13.5- 
inch guns in five all on the center 
line, together with a torpedo defense arma- 
ment of twenty-four 4-inch guns. 

The First Oil-driven Ocean Vessel. — 
The credit for building the first ocean-going 
fitted with reversible Diesel engines 
should be given to the Dutch. This vessel, 
the “Vuleanus,” built by the Netherlands 
Shipbuilding Co., Amsterdam, for the 
Anglo-Saxon Petroleum Company, is 196 
feet long by 37 feet beam, and she can 
carry 1,000 tons of benzine in bulk at a 
miles per hour. The motive 
power consists of a 4-cycle Diesel engine, 
with six 16-inch cylinders, using crude Tata- 
kan oil. The consumption is 21%4 tons of 
oil per day of 24 hours at full speed. 

Strength of Materials in Columns.— 
Mr. J. E. Howard, of the Bureau of Stan- 
dards, gives the following comparative com- 


have place shaw 


turrets, 


V essel 


speed of 8%, 


pressive strengths of materials per square 


Steel 
pounds per 


when used in piers or columns: 

30,000 
brick 
mortar, 4,700 pounds, laid in lime 
1,000 pounds ; to 1, 5,000 
2,700 pounds, 1 to 5, 1,100 


4,500 to 7,000 


inch 
and cast iron, each 


square inch; hard piers laid in 
cement 
mortar, mortar, 1 
pounds, 1 to 3, 
pounds; long leaf pine, from 
pounds per square inch; 
3,000 pounds, 


pounds per square inch. 


short leaf pine and 
and Douglas fir, 4,000 
It should be noted 
that 7,000 pounds is an unusually high re- 
sult for long leaf pine. 


spruce, 








Important and 
Instructive 
Articles on 


Aviation 





N the Scientific American Sup- 

plement we have published in 

the past few years papers by 
some of the more eminent physicists 
and engineers on flying machines. 
No book thus far published is so 
complete and so authoritative as 
these articles. The range of the 
articles is wide, covering as it does 
the theoretical side of aviation as 
well as those more practical aspects 
which deal with the construction of 
machines. The following is a par- 
tial list of the more important ar- 
ticles which have appeared in the 
Scientific American Supplement ; 
see special note below. 


q@ 1816, 1817, 1818, 1819, 1820, 1821 
and 1822. The Practice and Theory 
of Aviation. By Grover Cleveland Loen- 
ing, A. M. This is the most compact 
paper on aeroplanes that has probably 
ever been published. Fourteen biplanes 
and monoplanes are described in detail, 
and illustrated with scale drawings, name- 
ly, the Farman, Cody, Curtiss, Wright, 
Voisin (old model), Veisin (new model), 
and Sommer biplanes, and the Antoinette, 
Santos-Dumont, Bleriot XI, Bleriot XII, 
Grade, Pelterie and Phitzner monoplanes. 
The proper dimensioning of aeroplane 
surfaces, as deduced by famous experi- 
menters from their tests, 1s also considered. 

en as a whole this series of seven 
papers constitutes an admirable text book. 


@ 1713. The Wright Aeroplane. 
This is a thorough description of the old 
type of Wright biplane with the horizon- 
tal elevation rudder in the front of the 
machine. Excellent diagrams and photo- 
graphic views accompany the paper. 


@ 1756. Louis Blériot and His 
Aeroplanes. Few people realize that 
Bleriot’s successful monoplane is the result 
of ten years of daring and perilous experi- 
meat. In this paper will be found an in- 
structive description of the evolution of 
the present successful Bleriot monoplane, 
illustrated with diagrams and photographs. 


@ 1768. The Farman Biplane. A 
complete description of the Farman bi- 
plane, with detail drawings of the box tail 
and vertical rudders, the manner of work- 
ing the four ailerons, hand and foot levers 
which control the machine, plan view and 
side elevation of the entire machine. 


@ 1767. The Santos-Dumont Mono- 





plane. An illustrated article describing 
the D , the llest and one of 
the fastest machines thus far made. 


Sketches accompany the article, showing 
the details of the construction and control. 


@ 1582. How to Make a Gliding 
Machine. Full details and drawings 
which will enable anyone to make a glider 


for $15.00. 
@ All these articlesare profusely illustrated. 
@ Each number of the Supplement costs 


ten cents, mailed, and you can order as 
many of them as you wish. A set of 
papers containing all the articles above 
mentioned will mailed for $1.20. 





SPECIAL NOTE 
@ We will mail [gratis 


a list of many additiona 
important papers, in the 
Supplement, treating of 
aeronautics. Ask for list A 











Order from your newsdealer, or from 


MUNN & COMPANY, Inc. 
Publishers, 361 Broadway, New York 
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Large line of Attachments 


New Practical Books 








Popular Hand Book for Cement 


and Concrete Users 
By MYRON H. LEWIS, C. E., and ALBERT H. 
CHANDLER, C. E. 
tions. Price, $2.50. 


Octavo, 430 pages, 126 illustra- 


@ A concise and 
comprehensive treat- 
ise on the principles 
and methods em- 
ployed in the man- 
ufacture and use of 
concrete and its pro- 
ducts in all classes 
of modem works. 
It is a standard work 
of reference cover- 
ing the various uses 
of concrete both 
plain and reinforced. 
Everything of value to the concrete user is 
given, including kinds of cement employed 
in construction, concrete architecture, inspec- 
tion and testing, waterproofing, coloring and 
painting, rules, tables, working and cost data. 
It is a thoroughly practical work, clearly 
written, systematic and logical in its arrange- 
ment, broad in its scope and gives a lucid 
explanation of, and a clear insight into the 
fundamental principles employed in concrete 
design and construction. The practical value 
of the book is enhanced by over thirty-five 
useful tables, and concise statements of rules 


and methods. 











Drop Forging, Die Sinking and 
Machine Forming of Steel 


By JOSEPH V. WOODWORTH, author of "Dies, 
Their Construction and Use," "Punches, Dies and Tools 
for Manufacturing in Presses," etc. Octavo, 340 pages, 
300 iliustrations. Price, $2.50. 


GA complete 
practical treatise on 
the hot and cold 
machine forming of 
steel and iron into 
finished shapes, to- 
gether with the 
tools, dies and ma- 
chinery involved in 
the manufacture of 


: duplicate forgings 

oop ; and interchangeable 
¥ hotand cold pressed 
~ 


parts from bar and 
sheet metal. It is a comprehensive and 
modern work, written by an expert, and 
treating fully on modern shop practice, pro- 
cesses, methods, machines, tools and details. 








Standard Practical Plumbing 
By R.M. STARBUCK, author of "Modern Plumbing 
Illustrated," ete, Octavo, 406 pages, 347 illustrations. 
Price, $3.00. 

@ This is a complete 
practical treatise and 
covers the subject of 
modern plumbing in all 
its branches. It treats 
exhaustively on the 
skilled work of the 
plumber and the 
theory underlying 
plumbing devices anc 
operations, and com- 
mends itself at once to 
everyone working in any branch of the 
plumbing trade. A large amount of space 
is devoted to a very complete and practical 
treatment of the subjects of hot water supply, 
circulation and range boiler work. Another 
valuable feature is the special chapter on 
drawing for plumbers. The illustrations, of 
which there are three hundred and forty- 
seven, one hundred being full page plates, 
were drawn expressly for this book and 
show the most modern and best American 
practice in plumbing construction. 


Any of these books will 
be sent, postpaid, on re- 
ceipt of advertised price 


MUNN & COMPANY, Inc. 
Publishers, 361 Broadway, NEW YORK 























A Safety Parachute for Aviators.—M. 
Hervieu has just brought out a new para- 
chute that folds in a small space behind the 
aviator and that, in case the aeroplane cap- 
sizes or plunges to earth, quickly opens and 
jerks him out of his machine, no matter in 
what position it may be. A dummy weigh- 
ing 150 pounds and seated in a Blériot 
monoplane body was recently launched off 
the Eiffel Tower when equipped with one 
of these parachutes. Both figure and aero- 
plane settled gently to the ground. The 
demonstration was apparently successful. 

New Aeroplanes for the English Army. — 
Two Short-Farman biplanes have recently 
been handed over to the aerial authorities 
of the British government by the Royal 
Aero Club for the use of naval officers’ 
training in aviation. The army has also ac- 
quired a Paulhan_ biplane, 
fully underwent its acceptance tests on 
January 11th, at Bue, flying for two hours 
with a passenger and 440 pounds of ballast 
in a 25-mile wind and gliding te earth with 
the engine stopped from a height of 650 
feet. The machine was undamaged. 

A New Monoplane Speed Record.—A 
new Speed record over a circular course of 
the exceptionally small circumference of 
2.5 kilometers (1.55 miles) was made on the 
13th ultimo by Busson. This aviator beat 
all records up to 40 kilometers, but was 
obliged to descend after completing 48 ow- 
ing to fog. He drove his Deperdussin mon- 
oplane at the rate of 58.83 miles an hour, 
thus beating Louis Breguet’s military bi- 
plane record of 29:40 for 40 kilometers 
(24.84 miles) by 4 minutes 91/5 seconds. 
His average speed was 5.2 miles an hour 
faster than Breguet’s, despite the fact that 
he flew over a much smaller circular course. 

Recent Fatalities in Germany and 
France,—On the 6th ultimo Lieut. Stein, 
of the German army, fell to his death in his 
Farman biplane at the Doeberitz aerodrome. 
He was descending at a sharp angle from 
a height of some 300 feet. When within 
50 feet of the ground he apparently turned 
his machine too sharply, the result being 
that he was thrown out of the biplane and 
fel! to the ground, breaking his back and 
dying instantly. His was one of the few 
cases in which an aviator has been thrown 
out of his machine. A double fatality oc- 
curred in France three days later in some- 
what the same way. Jules Noél was pilot- 
ing a Sommer biplane with La Torre as 
passenger. After making a beautiful flight 
of an hour's duration, he throttled down his 
motor and made a sharp glide to earth from 
a height of 400 or 500 feet. M. Sommer 
made a snapshot of him when 300 feet from 
the ground. Just after this the machine 
dove sharply and struck the ground with 
terrific force. Noél had been warned the 
day before not to glide down at so sharp 
an angle, and it was failure to heed this 
warn... that cost him and La Torre 
their lives. Even with front and rear hori- 
zontal rudders some machines cannot be 
righted when they are directed earthward at 
too sharp an angle and the center of pres- 
sure moves far to the rear of the planes. 

The Crew of the ‘‘Suchard.’’—The pilot 


of the “Suchard” is Captain Joerdens, of 


which success- 





A Meteorological Station in the Ant- 
arctic.—There are persistent rumors that 
the Australian government is planning to 
establish a meteorological station on the 
coast of the Antarctic continent, to be con- 
nected by wireless with Australia and New 
Zealand. 

Black Snow.—A case of “black” snow 
that occurred recently in the lower Em- 
men Valley, Switzerland, is described in 
Nature. The snow was not black when it 
fell, but was followed by a fine rain, and 
then by a freeze. A crust of pure ice was 
thus formed, beneath which was a_ small 
air-filled space, and the light when re-| 
flected from the snow beneath produced to 
the eye 

Further Exploration by Shackleton. — 
Sir Ernest Shackleton is to head an ex- 
pedition to Spitzbergen during the coming 
spring. The party will number six, in- 
cluding some members of the “Nimrod” ex- 
pedition, and will undertake biological and 
geological researches. Shackleton is plan- 
ning to organize later an expedition on a 
large scale to the Antarctic. The pro- 
gram includes a general circumnavigation 
of the Antarctic continent, and it is pro- 
posed to land three parties, of nine men 
each, at Cape Adair, Sabrina Land, and 
Enderby Land, each with complete stores 
for two years. These parties are to work 
inland over the great ice cap. 

Apparatus for Measuring Snowfall.— 
The United States Weather Bureau has 
just published a new and enlarged edition 
of the pamphlet entitled “Measurement of 
Precipitation.” This edition, as compared 
with its predecessors, is notable for con- 
taining full information concerning the 
methods and apparatus recently introduced 
(in part, experimentally) by the bureau 
for measuring snowfall, with pictures of 
several devices due to Prof. Marvin and 
others, The problem of correctly measur- 
ing the heavy snowfall of mountain regions 
has an important bearing on irrigation 
problems, and is being actively studied, 
not only in America, by the Weather 
Bureau, but also in the Alps, by the of- 
ficial meteorologists of Switzerland, 

Halley’s Comet and Atmospheric Dust. — 
Dr. John Aitken, inventor of the dust 
counter, and tireless investigator therewith, 
made a series of observations on the dusti- 
ness and haziness of the atmosphere in the 
Scottish Highlands for several days about 
the time of the passage of Halley’s comet, 
the results of which have just been pub- 
lished. The atmosphere was found to be 
abnormally dusty during the presence of 
anticyclonic conditions, and Dr. Aitken 
suggests that this may have been due to the 
downward movement of the air under such ; 
conditions bringing down dust from the | 
upper atmosphere. That the unusual 
dustiness of the upper atmosphere thus in-| 


a da rk appea rance, 


dicated may have been due to the comet is| 


a natural inference, but, as in all the other 
investigations of this disappointing comet's 
effect upon the atmosphe re, the verdict must 
be “Not proven, 


The Meteorological Service of Madagas- 


car. —In a lecture before the Meteorological | 


Society of Mauritius, Father Colin, S. J., 


the German army, a licensed pilot ef spheri-| the veteran director of the observatory of 


cal balloons, who took part, though not 


as|'Tananarivo, recently 


described the excel- 


pilot, in the thirteen hours’ flight in a dark| lent meteorological service that he has or- 


stormy night across the North Sea, 


Munich to the Orkney Islands, in the bal- | equipped 


loon “Touring Club.” During this thirteen | 
hours between sky and water the three bal- 
loonists did not know their whereabouts, 
and lost one of their number, who dropped 
out when the car was once struck by a 
huge wave in the darkness. As Capt. Joer- 
dens went safely through such an ordeal, 
he is looked upon as “mascot” of the 
“Suchard.” He is now receiving instruc- 
tion in the piloting of dirigible balloons with 
the Parseval Company, 
least twelve trips under the 
instruction of Lieut. Stelling, the best Par- 
seval pilot, before he will become the cap- 
tain of the “Suchard.” The navigator of 
the “Suchard” is Capt. Friedlaender, re- 
tired, of the German navy. Murray Simon, 
the navigator of Wellman’s “America,” has 
also offered his services to the Brucker ex- 
The chief engineer to look after 
Mueller-Peissenberg, a 


guidance and 


pedition. 
the engines is Mr. 
very experienced man. 
Royal Bavarian Meteorological 
Station in Munich, is on the “Suchard” 


meteorological and aeronautical observer. 


and will make at} 


Dr. E. Alt, of the | 
Central | 


from | ganized in Madagascar. 





s|at Kalocsa, Hungary, 


| 


Besides the well- 
central observatory, there are 
twenty-five stations, eleven of which are 
along the eastern coast, seven in 
and seven on the western coast. 
tri-daily observations 


spread 
the interor, 
These stations make 
of the barometer, psychrometer, maximum 
and minimum thermometer, rain gage, di- 
rection and force of the wind, cloudiness, 
and (at coast stations) the state of the 
sea. The midday 
graphed to the central observatory, which 


is thus enabled to maintain a storm-warn- } 


ing service. It is hoped to extend the field 
of observation by cable 
union and Mauritius. It is pertinent to 
call attention to the extraordinary activity 
of the Jesuits all over the world in the 
field of science that embraces meteorology, 
and seismology. The | 
of the Philippines, 


weather 


reports from Reé- 


terrestrial magnetism, 
official weather service 
and the quasi-official 
China are both entirely in the 
this order, while Belén College 
torv, at Havana, the Haynald Observatory, 
: and the new observa- 
Ebro, in Spain, may be men- 


service of 
hands of 
Observa- 


tory of the 


Mr. August Luechow, of New York city, | tioned as among the more important units 


has offered Herr Joseph Brucker a prize 
of $2,500 in case he reaches 
his trip from the Cape Verde Islands, 


in the world-wide réseau of meteorological 


America in| and geophysical stations maintained by the 
(same body 


observations are tele-| - 
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Inexpensive Fireproof Factories 


This modern, well-lighted, fire-proof factory (shown during erection 
and after completion) is a KAHN SYSTEM construction that is ‘ 
especially adapted for one-story shops, warehouses, sheds, barns, 
garages, etc. Such a building is much more economical than short- 
lived, unsatisfactory, leaky wood or corrugated iron. 


Hy-Rib for Roofs and Sidings —+ se! sheathing, with deep ribs, 


which is applied to the structural 
frame and covered with concrete, two inches thick. Readily built by local contractors, without the 
use of centering, studs, or special equipment. The concrete is waterproofed with Trus-Con Paste. 


United Steel Sash for Windows —*c4 the interior with daylight, 


cannot burn or wear out, and 
increase the efficiency of the plant. The deep steel sections have exceptional strength and rigidity 
and are made absolutely weather-proof around openings by double circular contact joints. 


products cover the building field completely and are equally well 
Kahn System adapted for all classes of construction. Write us before you build. 


Our expert engineers furnish estimates, suggestions, etc., free of charge. 
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Foredoot Jonwiggi Ca: & pa 1 not ude Runabout with detachable doors $775, top and windshield not included 

What other car of popular price will as well as its home city, Detroit—and 
you so frequently see side by side with _ Detroit as well as scores of cities larger 
cars of seven passenger capacity / and smaller in every state in the Union. | 

London, England, thinks as wel! of the Wherever the Hupmobile goes— | 7 


Hupmobile as New York—New York there goes satisfaction. 


HUPP MOTOR CAR COMPANY, Dept. 9.,,. DETROIT, MICHIGAN 33 
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a day Easily made 


The greatest, best Quick-Money maker ever put on the market. 


. 
Go In Business for Yourself 
Let Us Send You an 3) [) >T ° es 
'}\ Auto Vacuum Cleaner on ays rl “ 
An Auto V: House Cl. should pay for itsc'f in less | ~ 
than two months, out of the profit from the business. It is cap- 
able of earning from $250.00 to $300.00 clear profit a month and we 
canrot see where there is a possible chance to fail to make big 
money, but every reason why they should theusends of dollars. 
The small machines for home use which draw only the top dust 
from the room have never been a success. The Auto Vacuum 
Cleaner does the same work as the large machines costing from $2,000 to $7,000 each. 
It has the same size hose. 
Give Us a Chance to He'p You 
You Should Make $2,500 to $3,000 a Year on Each Machine 


Make a start today and you will never regret it. Lf youare Tw 
willing to hustle you can easily make from $2,500 to leads of hose, do- 
$3,000 a year on each machine youown. Be ‘‘Johnny ing twice the work 
on the Spot” with a machine and get the cream of 
the business. If you can get a number of these 
machines working, they should make you © 
rich. We believe there never has been a ma- 
chine that has so pleased everybody, and made 
80 much money, as the housecleaning machine. 


A Perfect Wonder 
Auto Vacuum reaches every crack, 
and crevice of the floor; the cracks in the 
wall, the ceiling and mouldings. It reno- 
vates bedding, blankets, mattresses and pillows. 
We have seen it pull out pail after pai! of dirt 
from houses—dirt impossil'e to remove com- 
jletely by the ordinary means of beating, etc. 
When it is working on the streets, the 
dirt and &!th pouring through the obser- 
vation glass attracts a_ crowd of people 
that look with wonder. The ordinary house 
ean be cleaned ‘2 from one to four hours. 


Most Practical Machine Ever Built 


The Auto Vacuum House Cleaner con- 
sists of poweees gasoline engine rated at 
over 12 Horse Power—4 cycle—two cylin- 
der, 5-inch stroke, made from the best 
close grain cast metal, bored and reamed to the 
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JUST PUBLISHED 


The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 


Partly Based on the Twenty-Eighth Edition of 
* The Scientific American Cyclopedia of Receypts, Notes and Qyeries*" 


ditedby ALBERT A. HOPKINS, Query Editor of the Scientific American 


HIS is practic ally a new book and has called for 

the work of a corps of specialists for more than 
two years. Over 15,000 cof the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 
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